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(54) PRODUCTION OF OPTICAL WAVEGUIDE AND OPTICAL WAVEGUIDE 

(57)Abstract: ^ 

PROBLEM TO BE SOLVED: To provide a process " r-~ l>-12 MS 

capable of rapidly and easily producing an optical 
waveguide having low waveguide loss and excellent heat 
resistance and an optical waveguide by this process. 
SOLUTION: At least one of the lower clad layer 13, core 
portion 15 and upper clad layer in the process for 
producing the optical waveguide consisting of a 
substrate 12, the lower clad layer 13, the core portion 15 
and the upper clad layer are formed by means of 
applying a radiation curing compsn. and curing this 
compsn. by irradiation with radiation. The core portion 1 5 
is preferably formed by irradiating the thin film obtd. by 
application of the radiation curing compsn. with the 
radiation according to a prescribed pattern, thereby 
removing unexposed parts. The radiation curing compsn. ^ 
preferably contains (A) at least one compd. selected 
from the group consisting of a specific hydrolyzable 
silane compd., its hydrolyzate and its condensate, (B) a 
photo acid generator and (c) a dehydrating agent. 
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J' NOTICES * 

JPO and NCIPI »tt> not responsible for any 
dauges caused by the use of this translation 

1. This document has boon translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. bi the drawings, any words ere not translated. 



CLAIMS 



(Claim's)] 

(Claim 1] A substrate, the lower cladding layer formed on this substrate, and the core part 
formed on this lower cladding layer. It is the manufacture approach of optical waveguide which 
consists of an up cladding layer formed on this core pert and a lower cladding layer. The 
manufacture approach of the optical waveguide characterized by forming with a means including 
applying a radiation-curing nature constituent and stiffening at least one of a lower cladding 
layer, a core part, and the up cladding layers by the exposure of a radiation. 

(Claim 2] The manufacture approach of the optical waveguide according to claim 1 characterized 
by forming a core part by removing an unexposed part after irradiating a radiation at the thin film 
which applies the radiation -curing nature constituent for forming a core part, and is obtained 
according to a predetermined pattern. 

[Claim 3] The radiation-curing nature constituent for forming a core part is the manufacture 
approach of the optical waveguide according to claim 1 or 2 characterized by being the 
radiation-curing nature constituent with which the refractive index of the core part formed by 
this will become higher than the refractive index of a lower cladding layer and an up cladding 
layer. 

(Claim 4] The manufacture approach of optical waveguide according to claim I to 3 that the 
radiation-curing nature constituent for forming a lower cladding layer, a core part, end an up 
cladding layer is characterized by containing a (following A) - (C) component. 

(A) At least one compound general formula (1) chosen from the group which consists of the 
hydrolysis nature silane compound shown by the general formula (1). its hydroryzate, and its 
condensate (R1) A hydrolysis nature machine and p of the organic radical of the un-hydroryzing 
nature whose carbon numbers of R1 are 1-12. and X are the integers of 0-3 among a p SKX)4-p 
(type ] 

(B) Photo-oxide generating agent (C) dehydrating agent (claim 5] R1 in a general formula (1) The 
manufacture approach of the optical waveguide according to claim 4 characterized by having a 
radical polymerization nature machine or a cationic polymerization nature machine. 

(Claim 6] Optical waveguide characterized by being manufactured by the approach indicatad by 
either of claims 1-5. 



(Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(0001] 

(Field of the Invention] This invention relates to the optical waveguide by the manufacture 
approach of the optical waveguide for creating the optical circuit used in the optical- 
communication field, the optica Hnformation-proc essing field, etc.. and it 
(0002] 

(Description of the Prior Art] Multimedia age is greeted and the transmission system which uses 
light as a transmission medium is being used for INTAKONEKUTO between a public 
correspondence network. LAN (Local Area Network) end FA (factory automation), and a 
computer, domestic wiring etc. from the demand of large-capecity-izing of the information 
processing in an optical transmission system or a computer, and improvement in the speed 
Optical waveguides are the optical device for realizing mass signal transduction, mass optical 
computers, etc., such as a movie and en animation, a photoelectrical integrated circuit (OEtC). 
end a basic component ( in / to a list / an optical integrated circuit (optical IC) otc. J. And since 
this optical waveguide has a lot of need, it is especially highly efficient and the product of low 
cost is called for in recent years. 

(0003] Conventionally, as optical waveguide, polymer system optical waveguide and quartz 
system optical waveguide ere known, and the approach of using ultraviolet-rays hardening resin 
for JP.B-273631.A and JP.7-159630A end producing optical waveguide is illustrated as the 
manufacture approach of polymer system optical waveguide, for example. Although this polymer 
system optical waveguide had the advantage that it could manufacture by low cost easily by 
using means, such as photolithography, as compared with quartz system optical waveguide, 
generally as engine performance, there was a fault that waveguide loss was large and thermal 
resistance was low. and there was a problem that waveguide loss was large about the light with a 
wavelength of 650-1600nm used especially for a communication link. 

[0004] The approach of forming the lower cladding layer which consist* of glass membrane with 
means, such as the flame depositing method (FHD) and a CVD method, end forming the thin film 
of the minerals with which this differs from a refractive index on this lower cladding layer, and 
forming a core part and on the other hand, forming an up cladding layer by the flame depositing 
method further after that on e silicon substrate, as the manufacture approach of quartz system 
waveguide, by carrying out patterning of this thin film using a reactive -ton-etching method (RIE). 
is typical. However, since the vitrification process heated in temperature of 1000 degrees C or 
more is required for this approach in order that operation of each process may carry out 
transparence vitrification of each configuration layer a fairly complicated top, it requires long 
time amount for manufacture, and becomes what has high cost 

[0005] On the other hand, the method of manufacturing quartz system optical waveguide is 
illustrated by JP.6-250036.A by forming en inorganic thin film using the so-called sol-gel method. 
By this approach, although a thin film can be formed in the inside of a short time at low 
temperature if it compares with the flame depositing method, the point that processes, such as 
reactive ion etching, take a long time is the same, end becomes what has high cost after all. As 
mentioned above, according to the manufacture approach of the conventional quartz system 



optical waveguide, although the optical waveguide which whose waveguide loss was low and was 
excellent in thermal resistance could be obtained, the production process was complicated, 
effectiveness was bad. and there was a problem that cost was high. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made against the background of the 
above situations, its waveguide loss about tho light ranging from the visible region to an infrared 
region is low. end it aims at offering tho approach that it is a short timo and the optical 
waveguide which was moreover excellent in thermal resistance can be manufactured m an easy 
process, end providing a list with tho optical waveguide by this approach. 
[0007] 

(Means for Solving the Problem] The above-mentioned technical problem is solved by the 
following manufacture approach Namely, the lower cladding layer by which the manufacture 
approach of tho optical waveguide of this invention was formed on a substrate and this 
substrate. It is the manufacture approach of optical waveguide which consists of a core part 
formed on this lower cladding layer, and an up cladding layer formed on this core part and a 
lower cladding layer. It is characterized by forming with a means including applying a radiation- 
curing nature constituent end stiffening at least one of a lower cladding layer, a core part, and 
the up cladding layers by the exposure of a radiation. 

[0008] In the above approach, after irradiating a radiation at the thin film which applies tho 
radiation-curing nature constituent for forming a core part, and is obtained according to a 
predetermined pattern, it is desirable by removing an unexposed part to form a core part. 
Moreover, the radiation-curing nature constituent for forming a core part is a radiation-curing 
nature constituent with which tho refractive index of the core part formed by this will become 
higher than the refractive index of a lower cladding layer and an up cladding layer. 
[0009] As for tho radiation-curing nature constituent for forming a lower cladding layer, a core 
part, and an up cladding layer, in the above-mentioned approach, it is desirable to contain a 
(following A) - (C) component 

(A) At least one compound general formula (1) chosen from the group which consists of the 
hydrolysis nature silane compound shown by the general formula (1). its hydroryzate, and its 
condensate (R1) A hydrolysis nature machine and p of the organic radical of the urr-hydr oh/zing 
nature whose carbon numbers of R1 are 1-12. and X are the integers of 0-3 among a p SKX)4-p 
[type. ] 

(B) a photo-oxide generating agent (C) dehydrating agent — R1 [ bi / here / e general formula 
(1) ] It is desirable to have a radical polymerization nature machine or a cationic polymerization 
nature machine. 

[0010] Optical waveguide of this invention is characterized by being manufactured by the above- 
mentioned approach. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. Drawing 1 is the 
sectional view for explanation showing the fundamental configuration of the optical waveguide 
manufactured by the approach of this invention. The substrate 12 extended in the direction 
where optical waveguide 10 is right-angled in space as shown in drawing. 1 . The tower cladding 
layer 13 formed on the front face of this substrate 12. and the core part 15 which was formed on 
this lower cladding layer 13 and which has specific width of face. It is constituted by the up 
cladding layer 1 7 accumulated and formed on the lower cladding layer 1 3 containing this core 
part 15. and the core part 15 is made into the condition that that whole was laid underground 
into the product serious condition of the lower cladding layer 13 and the up cladding layer 17. 
[0012] According to the suitable mode of this invention approach optical waveguide 10 is 
manufactured as follows. That is. as shown in drawing 2 (b). the substrate 1 2 which has a Rat 
front face is prepared. Especially as this substrate 12. although not restricted, a silicon 
substrate, e glass substrate, etc. can be used The lower cladding layer 13 is formed in the front 
face of this substrate 1 2. As shown in the drawing 2 (**). apply the constituent for lower clad 
stratification (henceforth "the constituent for lower layers') which consists of a radiation-curing 
nature constituent mentioned later, and carry out pre bake, form the thin film for lower layers, the 



rrttpy/www4.*ejdljwipi^jp/cgr^in/tran.web.cgi_eiie 



httpy/www4.ipdlrtciplgojp/cgr-b4n/tran.web.cgi.eije 



JP.20OO-O66051.A [DETAILED DESCRIPTION] 



3/19 "ft— v? 



JP.20OO-O6605I.A [DETAILED DESCRIPTION] 



4/19 <<—i> 



front face of a substrate 1 2 is made to harden this thin film for lower layers desiccation or by 
irradiating a radiation at this, and specifically, the lower cladding layer 13 is formed in it. 
[0013] next the constituent for core formation (henceforth "the constituent for cores") which 
consists of a radiation-curing nature constituent mentioned later as shown on this lower cladding 
layer 13 at drawing 2 (Ha) — applying — desiccation — or prebake is carried out further and the 
thin film 14 for cores is formed Then, as shown in drawing 2 (d). according to a predetermined 
pattern, a radiation is irradiated to the top face of the thin film 14 for cores through the photo 
mask 18 which has the mask hole of a predetermined pattern. Since the part where the radiation 
was irradiated hardens by this, as shown in drawing 2 (e). the core part 15 which consists of 
hardening film by which patterning was carried out is formed on the lower cladding layer 13 by 
removing tho part which is not hardened [ other ]. 

[0014] On the front face of the lower cladding layer t3 in which such a core part 15 was formed 
The constituent for up clad stratification which consists of a radiation-curing nature constituent 
mentioned later (it is called "the constituent for the upper layers" below.) It applies, end by 
csrrying out prebake and forming the thin film for the upper layers, in this thin film for the upper 
layers, as desiccation or by making it irradiate and harden showed to drawing J . the up cladding 
layer 17 is formed and it has a radiation in this, and optical waveguide 10 is manufactured. 
[0015] In the optical waveguide obtained as mentioned above, although especially the thickness 
of the lower cladding layer 13. the up cladding layer 17. and the core part IS is not restricted, as 
for the thickness of 3-50 micrometers and the core part 15. it is [ the thickness of the lower 
cladding layer 1 3 ] desirable that the thickness of 3-20 micrometers end the up cladding layer 1 7 
is 3-50 micrometers. Although especially the width of face of the core part 15 is not limited, the 
range of it is 1-50 micrometers, for example. The refractive index of the core part 15 needs to 
be larger than which refractive index of the lower cladding layer 13 and the up cladding layer 17. 
as for the refractive index of the core part 15 in actual optical waveguide, it is desirable that the 
refractive indexes of 1.450-1.650. the lower cladding layer 13. and the up cladding layer 17 are 
1.400-1.648 to right with a wavelength of 1 300-1 600nm. and, as for the refractive index of a core 
part, it is desirable that it is larger than the refractive index of both cladding layers in 0.002-0.5. 
[0016] It is desirable to apply the radiation-curing nature constituent i e, the constituent for 
lower layers, the constituent for cores, and the constituent for the upper layers for forming 
those layers for each of lower cladding layers, core parts, and up cladding layers, and to form in 
the concrete mode of this invention, through the process which dries the spreading film formed, 
or carries out prebake if needed, and it considers ( process ] as a thin film, and stiffens this thin 
film by the exposure of a radiation. 

[0017] In this invention, the radiation-curing nature constituent containing a (following A) - (C) 
component is preferably used as the constituent for lower layers, the constituent for cores, and 
a constituent for the upper layers. 

(A) At least one compound general formula (1) chosen from the group which consists of the 
hydrolysis nature silane compound shown by the general formula (1). its hydroryzate. and its 
condensate (R1) A hydrolysis nature machine and p of the organic radical of the un-hydroryzing 
nature whose carbon numbers of Rl are 1-12. and X are tho integers of 0-3 among a p Si(X)4-p 
(type. ] 

(B) Photo-oxide generating agent (C) dehydrating agent [0018] Hereafter, this radiation-curing 
nature constituent is explained. 

(1) The (A) component (A) component is a principal component of the radiation-curing nature 
constituent concerned, and is at least one compound chosen from the group which consists of 
the hydrolysis nature silane compound shown by the above-mentioned general formula (1). its 
hydroryzate. and its condensate. 

[0019] Here, the hydrolysis nature machine expressed with X usually points out the radical which 
is hydrolyzed and can generate a silenol group, or the radical which can form a siloxano 
condensate by heating under coexistence of a non-catalyst and superfluous water, and in a room 
temperature (25 degrees C) -100 degree C temperature requirement Moreover, although suffix p 
in a general formula (1) is the integer of 0-3. it is the integer of 0-2 more preferably, and is 1 
especially preferably. However, in the hydroryzate of the hydrolysis nature silane compound 



shown by the general formulB (1). the n on -hydrolyzed hydrolysis nature machine may remain in 
part, and it becomes the mixture of a hydrolysis nature silane compound and hydroryzate in that 
case Moreover, when calGng K the hydroryzate of a hydrolysis nature silane compound, not only 
the compound that changed the alkoxy group to the silanol group by the hydrolysis reaction but 
the partial condensate which some silanol groups condensed is meant Furthermore, there is not 
necessarily no need of hydroryzing when a hydrolysis nature silane compound blends a radiation- 
curing nature constituent it is the phase which eradiates a radiation end some [ at least ] 
hydrolysis nature machines should just be hydrolyzed. That is. in a radiation-curing nature 
constituent when a hydrolysis nature silane compound is used without hydroryzing beforehand, 
radiation curing of the radiation-curing nature constituent can be carried out by adding water in 
advance, making a hydrolysis nature machine hydrolyze. end generating a silanol group. 
[0020] [Organic radical Rl] Organic radical Rl in a general formula (1) It can choose from the 
univalent organic radicals which are un -hydroryzing nature. As an organic radical of such un- 
hydrolyzing nature, the organic radical of non-polymerization nature and the organic radical of 
polymerization nature, or one of organic radicals can be chosen. In addition, organic radical Rl 
The un-hydroryzing nature which can be set means thai it is the property which exists m 
stability as it is in the conditions by which the hydrolysis nature machine X is hydrolyzed. 
[0021] Here, it is the organic radical Rl of non-polymerization nature. If it carries out an alkyl 
group, an aryl group, en eralkyl radical, etc. are mentioned. These may be tho shape of a straight 
chain, the letter of branching, annular, or such combination. Moreover, as a more concrete alkyl 
group, a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, a cyclohexyl radical, 
an octyl radical end a deuteretion alkyl group, or an alkyl halide radical is mentioned It is a 
methyl group more preferably among these alkyl groups. 

[0022] Moreover, organic radical Rl of no rr- polymerization nature As a concrete aryl group which 
can be set a phenyl group, a tolyl group, a xyryl group, a naphthyl group, a biphenyl radical and a 
deuteration aryl group, or an aryl halide radical is mentioned. It is a phenyl group among these 
more preferably. Furthermore, organic radical Rl of non-polymerization nature Benzyl and a 
phenyiethyl radical are mentioned as a concrete aralkyl radical which can be set It is benzyl 
among these more preferably. 

[0023] Furthermore, organic radical Rl of non-polymerization nature It is also desirable to 
consider as the structural unit containing a hetero etom. The ether, ester, a sulfide, etc. can be 
illustrated as such a structural unit Moreover, when a hetero atom is included, it is desirable 
that it is non-basicity. 

[0024] Moreover, organic radical Rl of polymerization nature It is desirable that it is the organic 
radical which has the functional group of radical polymerization nature and the functional group 
of cationic polymerization nature, or one of functional groups in a molecule. By introducing such 
a functional group, a radical polymerization end cationic polymerization can be used together and 
a radiation-curing nature constituent can be stiffened more effectively. 

[0025] Moreover, organic radical Rl of polymerization nature The functional group of cationic 
polymerization nature is more desirable among the functional group of radical polymerization 
nature which can be set and the functional group of cationic polymerization nature. It is because 
coincidence can be made to produce not only the hardening reaction in a silanol group but the 
hardening reaction in the functional group of cationic polymerization nature by the photo-oxide 



[0026] Organic radical Rl which has the functional group of radical polymerization native If it 
carries out the organic radical which has an olefin radical, the organic radical which has acryloxy 
(meta). the organic radical which has a styryl radical, tho organic radical which has vinyl ether 
are mentioned. And as a more concrete olefin radical, a vinyl group, a property I radical, a swine 
dienyl radical, etc. are mentioned. It is a vinyl group among these more preferably. Moreover, if 
the example of the organic radical which has acryloxy (meta) is shown, acryloxy (meta) methyl, 
acryloxyprophyl (meta). etc. will be mentioned. Moreover, if the example of the organic radical 
which has a styryl radical is shown, styryl. styrylethyl. styryl propyl, etc. will be mentioned. 
Furthermore, if the example of the organic radical which has vinyl ether is shown. 8INIROKISHI 
ethyl. B1NIR0KISHI propyl. B1N1R0KISHI butyl. BINIROKISHI octyl, BINIROKI gardenia fruit clo 
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hexyl. BINIROKISH1 phenyl etc. can be mentioned. 

(0027] Moreover, oceanic radical R1 which has the functional group of cetionic polymerization 
nature If it carries out the organic radical which has cyclic ether structure, the organic radical 
which has vinyl other are mentioned. And it is the organic radical which has cyclic ether 
structure more preferably. As this cyclic ether radical, the cyclic ether structure of three to 6 
membered-ring of having a straight chain and cyclic structure, and tho structure which more 
specifically includes an epoxy group, an oxetano radical, a tetrabydrofuran. and a pyran unit can 
be mentioned. Moreover, more desirable things are cyclic ether structures of four or less 
membered-rings. such as an epoxy group and an oxetane radical, among these cyclic ether 
radicals. 

[0028] Moreover, if the exampla of an organic radical of having cyclic ether structure ts shown, 
gfycidyl propyl, epoxidation cyclohexyl ethyl, methyl OKISETAN1RU methoxy propyl, ethyl 
OKISETANIRU methoxy propyl, etc. can be mentioned. Moreover, as an organic radical which has 
vinyl ether. BINIROKISHI ethyl. BINIROKISHI propyl, BINIROKISHI butyl. BINIROKISHI octyl. 
B1NIROKI gardenia fruit clo hexyl, 8INIR0K1SH1 phenyl, etc. can be mentioned. 
[0029] [Hydrolysis nature machine X] As a hydrolysis nature machine X in a general formula (1). 
a hydrogen atom, the alkoxy group of carbon numbers 1-12. a halogen atom, the amino group, an 
acyloxy radical, etc. are mentioned. If the example of the olkoxy group of the desirable carbon 
numbers 1-12 is given here A methoxy group, an ethoxy radical, a propoxy group, a butoxy 
radical, a phenoxy benzyloxy radical. A methoxyethoxy radical, an acetoxy ethoxy radical. 2- 
(meta) acryioxy ethoxy radical. 3-(meta) acryloxy propoxy group. 4-(meta) acryloxy butoxy 
radical. Or epoxy group content alkoxy groups, such as a GURISHUIROKISHI radical and an 
epoxidation cyclohexyl ethoxy radical. Tho alkoxy group which has 6 membered-ring ether 
groups, such as oxetane radical content alkoxy groups, such as methyl oxetane methoxy and 
ethyl oxetane methoxy. and OKISASHIKUROHEKJ siloxy. can be mentioned. Moreover, a methoxy 
group and an ethoxy radical aro more desirable among the alkoxy groups of the carbon numbers 
1-12 mentioned above. Since it hydrolyzes easily and these alkoxy groups generate a silanol 
group, they can be stabilized and can produce a radiation-curing reaction. 
[0030] Moreover, a fluorine, chlorine, a bromine, iodine, etc. can be mentioned as a desirable 
halogen atom. However, when using the hydrolysis nature silano compound which contains a 
halogen atom as a hydrolysis nature machine in this way. it is necessary to pay attention so that 
the preservation stability of a radiation-curing nature constituent may not be reduced. That is. 
although based also on the amount of the hydrogen halide generated by hydrolysis, it is desirable 
for actuation of neutralization, distillation, etc. to remove this hydrogen halide. and to make it not 
affect the preservation stability of a radiation-curing nature constituent 
[0031] Moreover, as a desirable amino group, the amino group, a dimethylamino radical, a 
diethylamino radical, a butylamino radical a dbutytembvo radical a phenylamino radical, a 
diphenylamino radical, etc. can be mentioned. However, when the amino group is used as a 
hydrolysis nature machine in this way. amines generate by hydrolysis. Therefore, before 
preparing a radiation-curing nature constituent finally so that the preservation stability of a 
radiation-curing nature constituent may not be affected, it is desirable to remove these 
oyproduction amines. 

[0032] Moreover, an acetoxy radical, a BUCHIRO yloxy radical, etc. can be mentioned as a 
desirable acyloxy radical. 

[0033] [Example of a hydrolysis nature silane compound] Next the example of a hydrolysis 
nature silane compound {a silane compound may only be called) expressed with a formula (1) is 
explained. First organic radical R1 of non-polymerization nature As a silane compound which it 
has. the silano compound permuted with four hydrolysis nature machines, such as tetra- 
chloro silicone, a Intra -amino silane. tetra-acetoxysilane. a tetramethoxy silane. a tetra-ethoxy 
silane. tetra-butoxysilane. a tetra -phenoxy silane. a tetra-benzyloxy sflane. trimethoxysilane. and 
triethoxysilane. is mentioned. 

[0034] Moreover, the silane compound permuted with three hydrolysis nature machines, such as 
methyltrichlorosilane. methyl trimetoxysilane. methyl triethoxysilane. MECWRUTORI 
butoxysUane. ethyltrimethoxysilene. an ethyl tnwopropoxy silane. ECHIRUTOR! butoxysaane. 
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it can come to hand easily. For example Nippon UnJcar A-151 of Make. A-171. A- 172. A- 174. Y- 
9936. AZ-6167. AZ-6134. A-188. A-187. MAC-2101. MAC-2301. FZ-3704. A2-6200. A- 162. A- 
163. AZ-6171. A- 137. A- 153. and A- 1230 — moreover — for example Dow Coming Toray 
Silicone make SZ-6030. SH-6040. SZ-6070. SZ-6072. SZ-607S. SZ-6079. SZ-6300. PRX1 1. 
PRX19 and PRX24, and AY43-154M grade can be mentioned. 

[0043] [Hydrolysis conditions of a hydrolysis nature silane compound] It is desirable to carry out 
the sflane compound mentioned above according to the process of 1-3 shown below as an 
example, although hydrolysis or especially the conditions for carrying out condensation are not 
restricted. 

[0044] 1) Hold the hydrolysis nature silane compound shown in a general formula (1). and tho 
water of the specified quantity in a container with an agitator. 

2) Subsequently, adjusting tho viscosity of a solution, hold an organic solvent further in a 
container and consider as a mixed solution. 

3) tho obtained mixed solution — the temperature below the boiling point of the inside of an air 
ambient atmosphere, and 0 degree C to an organic solvent or a hydrolysis nature silane 
compound — 1 - 24 hours — carry out between heating churning. In addition, it is also desirable 
during heating churning to condense a mixed solution by distillation or to permute a solvent if 

[0045] (2) The photo-oxide generating agent of the (B) component in a photo-oxide generating 
agont [definition] radiation -curing nature constituent is defined as the compound which can emit 
the acid active substance in which radiation curing (bridge formation) is possible by irradiating a 
radiation in the hydrolysis nature silane compound which is the (A) component 
[0046] As a radiation for making a photo-oxide generating agent decompose and generating a 
cation, moreover, although the light ultraviolet rays, infrared radiation, an X-ray. alpha rays, beta 
rays, a gamma ray. etc. can be mentioned, it has fixed energy level and a big cure rate is 
obtained, end since irradiation equipment has a good advantage, ultraviolet rays are desirable 
[ irradiation equipment / it is comparatively cheap and small, and J. 

[0047] Moreover, it is also desirable to use together the radical generating agent later mentioned 
with a photo-oxide generating agent. Although the radical which is a neutral active substance 
does not promote the condensation reaction of a silanol group, when it has the functional group 
of radical polymerization nature in the (A) component it can propel the polymerization of this 
functional group. Therefore, a radiation-curing nature constituent can be stiffened more 
efficiently. 

[0048] [Class of photo-oxido generating agent) The sulfonic acid derivative (compound of the 
2nd group) which has the structure expressed with the onium salt (compound of the 1st group) 
which has the structure expressed with a general formula (2) as a photo-oxide generating agent 
or a general formula (3) can be mentioned. 
[0049] 

General formula (2) (R2 a R3 b R4 c R5 6 W) +m [MZm+n] Inside of a -m[type. A cation is onium 
ion. W S. Se. Te. P. As. It is Sb. Bi. O. I. Br. CI. or -N**N. and is R2. R3. and R4. And R5 It is the 
same or a different organic radical, and a. b. c. and d are the integers of 0-3. respectively, and 
the value of (o+b*c*d) is equal to the vslence of W. Moreover. M is a halogenide complex. 
[MZm+n] It is the metal or metalloid which constitutes a noutral atom, for example, they ore B. 
P. As. Sb. Fe. Sn. Bi. aluminum, calcium. In, Ti. Zn. Sc. V. Cr. Mn. and Co. Z is a halogen atom or 
aryl groups, such as F. CI. and Br. m is the charge of the not of halogenide complex ion. and r. is 
the valence of M .] 
[0050] 

General formula (3) For Q, a univalent or divalent organic radical and R6 are [ 0 or 1, and suffix t 
of the univalent organic radical of carbon numbers 1-12 and suffix s ] 1 or 2 among a 0S-[S(=0). 
2-R6] t(typo. ] 

[0051] First the onium salt which is the compound of the 1st group is the compound which can 
emit on acid active substance by receiving light Anion [ in / here / a general formula (2) ] 
[MZm+n] As an example, tetrafluoroborate (BF4-). hexafluorophosphate (PF6-). 
hexafluoroantimonato (SbF6-). hex a fluoroar senate (AsF6-). hexa KURORU antimonate (SbCIS-), 



butyl trimethoxysilane. pentanuorophenyl trimethoxysilane. phenyl trirne tho xysaane, d 3 -me thy I 
trimetoxysilane. nona fluoro butyl ethyltrimethoxysilane, and trifluoromethyl trimethoxysilane. is 
mentioned similarly. 

[0035] Moreover, the silano compound similarly permuted with one hydrolysis nature machines, 
such as the silane compound permuted with two hydrolysis nature machines, such as 
dtmethyldichJorosilano. a dimethyl diamtno silane. a dimethyl diacetoxy sBane. 
dimethyldvnothoxysilano. diphenylcfimethoxysilane. and dibutyt dimethoxysilane. and 
trimethytcMorosilane. hexamethyldisaazane. a trim o thy I silane. a tributyl silano, 
trimethytmothoxysilane, and a tributyl ethoxy silane, can be mentioned. 
[0036] When the more desirable example as a hydrolysis nature silane compound is given in 
these, it is tetra-olkoxysilane.'such as methyl alkoxy silane. such as methyl trimetoxysilane and 
methyl triethoxysilane. or a tetramethoxy silane. and a tetra-ethoxy silane. 

[0037] Moreover, organic radical R1 of polymerization nature As a silane compound which it has. 
it is the organic radical R1 of polymerization nature to the organic radical of the un-hydr oh/zing 
nature in X. It is the organic radical R1 of polymerization nature to the organic radical of tho 
hydrolysis nature in the silane compound and X which are included. Either of the silano 
compounds which it has can be used. 

[0038] Hero, it is the organic radical Rl of polymerization nature to the organic radical of the un- 
hydrolyzmg nature tn X. As an included silane compound, ecryloxyprophyltrimethoxysilane (meta). 
Acryloxyprophyt triethoxysilane. (meto)acTyioxypropylmethyldimethoxysUane. (Meta) Acryloxy 
(meta) silane compounds, such as acryioxyprophyl tricWorosilane and bis{methacryioxypropyO 
dimethoxysUane. (Meta) VTnyltrimetoxysilane. vinyl trichtero silane. vinyltriethoxysilane. Vinylsilane 
compounds, such as divinyl dimethoxysilane and divtnyl diethoxy silane. GURISHUIROKISHI 
trimethoxysilane. bis(GURISHkJIROKISHQ dimethoxysilane. beta-(3. 4-epoxycydohexyl) 
ethyltrimethoxysilane. Epoxy silane compounds, such as bete-(3. 4 -epoxy cyclohexyl) 
ethyttriethoxysilane. 3-(3-methyr-3-oxetano methoxy) propyttrimothoxy silane. The silane 
compound which has 6 membered-ring ether structures, such as oxetane silane compounds, 
such as 3-{3-ethyr-3-oxetano methoxy) propyl triethoxysilane. oxacyclohexyl trimethoxysilane, 
and oxacyclohexyl triethoxysilane. can be mentioned. These can be used combining independent 
one sort or two sorts or more. 

[0039] Moreover, it is the organic radical Rl of polymerization native to the organic radical of 
the hydrolysis nature in X. As an example of the included silane compound A tetrapod (meta) 
acryloxy silane. a tetrakis [2-<meta) acryloxy ethoxy] silane. A tetra-GURISHUlROKI gardenia 
fruit run. a tetrakis (2-BINIROKISHI ethoxy) silano. A tetrakis (2-BINIROKISHI butoxy) silane. a 
tetrakis (3-methyr-3-oxetane methoxy) silane. A MECHIRUTORJ (meta) acryloxy silane, a methyl 
(2-(meta) acryloxy ethoxy] silane. a mothyf-TORIGURISHUlROKl gardenia fruit run. and a methyl 
tris (3-methyf-3-oxetene methoxy) silane can be mentioned. These can be used combining 
independent one sort or two sorts or more. 

[0040] Moreover, organic radical Rl of polymerization nature It is the organic radical Rl of 
polymerization nature to the organic radical of un-hydrolyzing nature more preferably in the 
silane compound which it has. It is the included silane compound and is the silane compound 
which has tho organic radical of cationic polymerization nature still more preferably. When such 
an example is given. GURISHUIROKISHI propyltrimothoxysilane. GURISHUIROKISHI propyl 
triethoxysilane. beta-(3. 4-epoxycyclohexyO ethyKrimothoxysaane. beta -(3. 4-epoxy cyclohexyl) 
ethyttriethoxysilane. 3-<3-methvr-3-oxetene methoxy) propyhrknethoxy silane. 3-(3-ethyl-3- 
oxetane methoxy) propyl trimethoxysilane. 3-<3-methy!-3-©xetane methoxy) propyl 
triethoxysilane. 3-(3-ethyl-3-oxetano methoxy) propyftrimethoxysilano. etc. are mentioned 
[0041] [Example of acquisition of a hydrolysis nature silane compound] The hydrolysis nature 
silane compound described above is compoundable by the weQ-known approach. For example. 
Pure Appl Chenu A34 (11). 2335 pages. 1997. **Eur.Po!ymJ. The alkoxysSane which has various 
functional groups can be manufactured to the compound which has an olefin radical by 
hydrosilylation which makes a catalyst a transition metal complex or a radical generating agent 
for trialkoxysilano as indicated in Vol.33. No.7. 1021 pages, and 1997. 

[0042] Moreover, some of these hydrolysis nature silane compounds are marketed as goods, and 
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tetra phenyl borate, tetrakis (trifluor© methyl phenyl) borate, tetrakis (p en ta fluoro methylphenyl) 
borate., etc. are mentioned. 

[0052] Moreover, anion in a general formula (2) [MZm+n] To instead of. it is a general formula. 
[MZn OH-] h is also desirable to use the anion expressed. Furthermore, the onium salt which 
has other anions, such as perchloric acid ion (C104-), trifluoro methysuJforoc acid "ion (CF3 S03- 
). nuorosulfonic acid ion (FS03-), toluenesuffonic acid ion, a trinitrobenzene sulfonic acid anion, 
and a trinitrotoluene sulfonic acid anion, can also be used. 

[0053] When the example of a commercial item of the compound of the 1st group is shown, 
moreover. SAN-AD Sl-60. SI-80. SI- 100. Sr-BOL. SI-80L SI-100L. SI-L145. SHL150. SI-LI 60. 
SI-LI 10. SI-LI 47 (above) Tho product made from 3 Japanese Federation of Chemical Industry 
Workers* Unions Industry. UVI-6950. UVI-6970. UVI-6974. UVH6990 (above) Made in Union 
Carbide. ADE KAOPUTO MA SP-150, SP-151. SP-170. SP-171 (above) The Asahi Oenka Kogyo 
K.K. make, b-gacure 261 (product made from tiba special tee KEMIKARUZU). CI-2481. C1-2624. 
CI- 2639. CK2064 (above) The Nippon Soda Co.. Ltd. moke. CD- 1010. CD- 101 1. CD- 101 2 
(above) The Sartomer make. OS- 100. DS-101. DAM-101. DAM-102. 0AM- 105. DAM-201. DSM- 
301, NAM 00. NAM01. NAI-105. NAM06. SI- 100. SHI 01. SM05. SI- 106. Pl-t05. NDI-105. 
BENZOIN TOSYLATE. MBZ-101. MBZ-301. PYR-100. PYR-200. DNB-101. NB-101, NB-201. 
BBI-I0I. BBI-102. BBI-103. BB1-109 (above) The product made from Midori Chemistry. PC1- 
06 IT. PCH062T. PCI-020T. PCI-022T (above. Nippon Kayaku Co.. Ltd. make). IBPF. IBCF (made 
in Sanwa Chemical), etc. can be mentioned. 

[0054] Moreover, among the compounds of the 1 st group mentioned above, more effective onium 
salt is aromatic series onium salt and is a diary! iodonkjm salt especially expressed with the 
following general formula (4) preferably. 
General formula (4) [R7-Ar1-I+-Ar2-R8] and [Y-] 

Among [type. R7 and R8 are univalent organic radicals, and even if they are the same, they may 
differ, respectively. R7 And R8 At least as for one side, the carbon number has four or more 
olkyl groups. Arl And Ar2 even when it is an aromatic series radical respectively and is the 
same — differing — **** — Y- a univalent anion — it is — the fluoride anion of periodic tablo 
3 group and five groups or C104-. and CF3-S03- from — it is the anion chosen. ] 
[0055] As such a diary! iodonkim salt Concretely, it is phenyliodon'njm (4-n-DESHIROKlSH! 
phenyl). Hexofluoroantimonate. [4-(2-hydroxy-n-TETORADE siloxy) phenyl] Phenyliodonium 
hexaftuoroantimonate. [4-{2-hydroxy-n-TETORADE siloxy) phenyl] Phenyliodonium Trifluoro 
sulfonate. (4-(2-hydroxy-n-TETORADE siloxy) phenyl] PhenyBodonium Hexafluorophosphate. 
[4-(2-hydroxy-n-TETO RADE siloxy) phenyl] Phenyliodonium Tetrakis (pentafiuorophenyl) 
borate. Bis(4-t-buthylpheny0 iodonkim Hexafluoroanttmonate. Bis(4-t~buthy I phenyl) iod onium 
Hexafluoro phosphate. Bis(4-t-buthylphenyl) iodonkim Trifluoro sulfonate. Bis(4-t-buthylphenyl) 
iodomum Tetrafluoroborate. Bis(dodecyt phenyl) iodonkim Hexaftuoroantimonate. 8is(dodecyl 
phenyl) iodonkim Tetrafluoroborate, Bis(dodecyi phenyl) iodonkjm Hexafluoro phosphate, bis 
(dodecyl phenyl) iodonkim One sort or two sorts or more of combination, such as trifluoromethyl 
sulfonate, can be mentioned 

[0056] Moreover, as a commercial item of a diary! iodonkim salt Sartomer CD 10 1 2. IBPF by 
Sanwa Chemical. SCF. BBI-101 made from Midori Chemistry. BBI-102. BBI-103, and 8BM09 
grade can be mentioned, for example. 

[0057] Furthermore, although especially the manufacture approach of a diary! iodonhim salt 

expressed with a general formula (4) is not restricted, it can be manufactured by J. Polymer 

Science Part A:polymer Chemistry. Vol.31. 1473-1482 (1993). J.Polymer SciencePart A:po4ymer 

Chemistry. Vol.31, and the approach described in 1483-1491 (1993). for example. 

[0058] Next the compound of the 2nd group is explained. If the example of a sulfonic acid 

derivative expressed with a general formula (3) is shown, the sulfonate of disulfon. disulfo nil 

dtazomethanes. disulfo nil methane, sulfonyl benzoyl methane, imide sulfonate, benzoin sulfonate. 

and l-oxy — 2 -hydroxy- 3-propyl alcohol, pyrogallol tris RU HONE TO. and benzyl sulfonate can be 

mentioned. Moreover, in a general formula (3). it is imide sulfonate more preferably and is a 

trifkioromethylsulfonate derivative among imide sulfonate still more preferably. 

[0059] When the example of such sulfonate is given, moreover, diphenyt disulfon. JITOSHIRU 
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dfeulfon. bis(phenyl sulfonyl) diazomethene. bis(KURORU phenyl sulfonyl) diazomethene. Bis(xylyl 
sulfonyl) diazomethane. phenyl sulfonyl benzoyl diazomothene. Bis(cyc»ohexyl sulfonyl) methane. 
I. 8-naphthalene dicarboxylic acid imide Methylsulfonete. I. 8-naphthelene dicarboxylic acid 
imide Toayl sulfonate. I. 8-naphthalene dicarboxylic acid imide Trifluorwnethylsutfonate, I. 8- 
naphthaleno dicarboxylic acid imide Camphor sulfonate. Succinimid phenyl sulfonate, succinimid 
Tosyl sulfonate. Succinimid TrifKioromothyl sulfonate, succinimid Camphor sulfonate. Phthalic 
imide Trifkioro sulfonate and cis— 5-norbornene - and -2. 3 -dicarboxylic acid imide 
Trifluoromethylsulfonato. Benzoin tosilate. I. 2-dfchenyH2-bydroxypropyl Tosilate. I. 2-JI (4- 
methyl mercapto phenyl)-2-hydroxypropyl Tosilato. Pyrogallol Methylsulfonate. pyrogallol Ethyl 
sulfonate. 2. 8-dinitro phenybnethyl Tosilato. alt.-nitrophertyl methyl Tosilate. Para-riitrophenyl 
Tosilate can be mentioned. 

[0060] {Addition of a photo-oxido generating agent] Although especially the content rate of the 
photo-oxide generating agent in a radiation-curing nature constituent is not restricted, it is 
desirable to usually consider as the value of 0.1-15 weight section within the limits to the (A) 
component 100 weight section. When the addition of a photo-oxide generating agent becomes 
under the 0.1 weight section, radiation-curing nature falls and thero is an inclination for sufficient 
cure rate not to be obtained. On the other hand, when the addition of a photo-oxide generating 
agent exceeds 15 weight sections, there is an inclination for the weather-ability end thermal 
resistance of the hardened material obtained to fall. Therefore, it is more desirable that the 
balance of radiation herdenabitity, the weatherabtlity of the hardened material obtained, etc. 
makes the addition of a photo-oxido generating agent the value of 1-10 weight section within 
the Itfnits from a better viewpoint to the (A) component 100 weight section. 
[0061] (3) The dehydrating agent in a dehydra ting-agent [definition] radiation-curing nature 
constituent is defined as the compound which affects and carries out effect to radiation-curing 
nature and preservation stability by the compound changed into matter other than water by the 
chemical reaction, physical adsorption, or inclusion. That is. the opposite property of 
preservation stability or radiation-curing nature can be raised, without spoiling the weatherability 
and thermal resistance of a radiation-curing nature constituent by containing such a dehydrating 
agent. Although this reason is not necessarily clear, in order that a dehydrating agent may 
absorb effectively the water which invades from the outside, the preservation stability of a 
radiation-curing nature constituent improves, and in order that a dehydrating agent may absorb 
effectively tho water generated in the condensation reaction which is a radiation-curing reaction 
one by one. on the other hand, it is thought that the radiation-curing nature of a radiation-curing 
nature constituent improves. 

[0062] [Class of dehydrating agent] Although especially tho class of dehydrating agent is not 
restricted, it is desirable that it is at least one compound chosen from carboxylate. a c eta Is 
(k eta Is are included.), and the group that consists of a carboxylic anhydride as an organic 
compound. Moreover, use of the ceramic powder which has a dehydration function is also 
desirable as an inorganic compound. These dehydrating agents can show the outstanding 
dehydration effectiveness, and can demonstrate tho function of a dehydrating agent efficiently 
by little addition. 

[0063] Moreover, the carboxylate as a dehydrating agent is chosen from carboxylic-acid ortho 
ester, carboxylic- acid sir/1 ester, etc. Here, as desirable carboxylic-acid ortho ester, a It -methyl 
formate, ethyl orthoformate. eltpropyl formate. a It butyl formate. altmethyl acetate. alLethyl 
acetate, a ft .propyl acetate, altbutyl acetate. elUnethyl propionate, alt-ethyl propionate, etc. are 
mentioned. Moreover, the viewpoint which can show tho dehydration effectiveness which was 
more excellent among these carboxylic-acid ortho ester, and can raise preservation stability and 
radiation-curing nature more to alt-formate is desirable especially as a dehydrating agent 
Moreover, as desirable carboxylic-acid silyl ester, acetic-acid trimethyJsayt acetic-acid tributyi 
sihA formic acid trrmethyi silyl, oxalic acid trimethytsiryi. etc. are mentioned. 
[0084] In addition, it is more desirable to use carboxyBc-acid ortho ester among carboxylate. 
Carboxylic-acid ortho ester can absorb water efficiently, and can hydrolyze it in person. 
Moreover, the compound which carboxylic-acid ortho ester hydrofyzes and generates is 
neutrality. Therefore, carboxylic-acid ortho ester can show the outstanding dehydration 
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4-chlorobenzo phenon, 4. and 4'-diamino benzophenone. 1 and 1-dimethoxydeoxybenzoin. 3. and 
3"-dimothyr-4-methoxybenzophenone. A thioxan ton system compound. 2 -methyl- 1 -[4- 
(methytthio) pherryl]-2-morpholinopropane-2-ON. 2-benzyl-2-cfimethylamino -1 -{4-rnorpholino 
phenyl)- Butane- 1 -ON, A triphenyiamine. 2 and 4. 6-trimethyl benzoyl diphenylphosphine oxide. 
Screw (2, 6-dimethoxybenzoy1) - 2. 4, and 4 -Tort-methyl pentyl phosphine oxide. Benzyl 
dimethyl ketal. 1 -hydroxy cyclohexyl phenyl ketone. 2-hydroxy-2-methyl- 1 -phenyl propane- 1- 
ON end full — me — non A fluorene. a benzaldehyde. benzoin ethyl ether, the benzoin propyl 
ether. A benzophenone. a benzophenone derivative, a MicWer s ketone. 3-methylacetophenone. 
3. 3'. 4. a 4'-tetrapod (tert-butyl peroxide carbonyl) benzophenone (BTTB), etc. are mentioned. 
In addition, this radical generating agent can also use one sort independently, or can use it 
combining two or more sorts. 

[0074] [Photosensitizer] In the radiation-curing nature constituent used by this invention, it may 
use together with a photo-oxide generating agent, and a photosensitizer may be blended. A 
photosensitize? is a compound which absorbs energy tines, such as light and raises the 
sensibility of a photo-oxide generating agent 

[0075] as such a photosensitizer — derivative [ of a thioxan ton. a diethyl thioxan ton. and a 
thioxan ton ]; — a derivative: coumarin, a koto coumarin. etc. of the derivative; xanthene of the 
derivative: anthracene of anthraquinone. bromine anthraquinone. and anthraquinone. a bromine 
anthracene, anthracene derivative: perylene. and perylene. the thoxanthene. and the thoxanthene 
can be mentioned. Moreover, the more desirable compounds in these photos en sitizers are a 
diethyl thioxan ton and a bromine anthracene. 

[0076] [Reactant diluent] By adding a reactant diluent to the radiation-curing nature constituent 
used by this invention (combination), hardening contraction of the hardening film obtained can be 
reduced, or the mechanical strength of the hardening film can be controlled. Furthermore, when 
the reactant diluent of radical polymerization nature is used, the photoreaction nature of a 
radiation-curing nature constituent can be adjusted by adding a radical generating agent further. 
Moreover, when the reactant diluent of cationic polymerization nature is used, photoreaction 
nature and a mechanical property can be adjusted. 

[0077] [Class of reactant diluent] As a reactant diluent it is desirable to blend a cationic 
polymerization nature monomer and an ethylene nature partial saturation monomer, or one of 
monomers. Here, with the cationic polymerization nature monomer which is a reactant diluent it 
is defined as the organic compound which causes a polymerization reaction and cross linking 
reaction by carrying out an optical exposure under existence of a photo-oxide genera ting agent 
It can follow, for example, an epoxy compound, an oxetane compound, an oxo-run compound, an 
annular acetal compound, an annular lactone compound, a thiirane compound, a thiothene 
compound, a vinyl ether compound, the SUPIRO orthochrometic ester compound that is a 
resultant of an epoxy compound and lactone, an ethylene nature unsaturated compound, a cyclic 
ether compound, an annular tWoether compound, a vinyl compound, etc. can be mentioned. 
These cationic polymerization nature monomers can also use one sort independently, or can also 
use it combining two or more sorts. 

[0078] Moreover, the epoxy compound as a cationic polymerization nature monomer mentioned 
above For example, bisphenol A digtycidyf ether, bisphenol F diglycidyl ether. Bisphenol S 
digtycidyl ether, bromi nation bisphenol A diglycidyl ether. Bromine tion bisphenol F diglycidyl 
ether, bromination bisphenol S diglycidyl ether. Epoxy novolak resin, hydrogenation bisphenol A 
diglycidyl ether. Hydrogenation bisphenol F diglycidyl ether, hydrogenation bisphenol S diglycidyl 
ether, 3. 4- epoxy cyclohexyl methyl - 3'. a 4'-epoxy cyclohexane carboxyl rate. 2-<3. 4- 
epoxycyclohexyt -5. 5-spiro -3. 4-epoxy) cyclohexane-meta-dioxane. A bis(3. 4-epoxycyclohexyl 
methyl) horse mackerel peat vinyl cyclohexene oxide. 4 -vinyl epoxy cyclohexane. a bis(3, 4- 
epoxy-6-methylcyclohexyl methyl) horse mackerel peat. 3, 4-epoxy-6-methylcyclohexyl - 3', a 4 
"- epoxy -6'-methylcyclohexane carboxyl rate. Methylenebis (3, 4-epoxy cyclohexane). 
dicyclopentadiene diepoxide. The JI (3. 4-epoxycyclohexyl methyl) ether of ethylene glycol. An 
ethylene screw (3, 4-epoxy cyclohexane carboxyl rate). Epoxy he xahydrophthalic acid dioctyl. 
epoxy hexahydrophthalic acid C 2-ethylhexyl. 1 ,4-butanediol diglycidyl ether. 1. 6-hexanediol 
diglycidyl ether. Glycerol trigrveidy* ether, trimethylolpropane triglycidyl ether. Polyethylene glycol 



effectiveness, and can raise preservation stability and radiation-curing nature moro. 
[0065] Moreover, the ketone silyl acetals manufactured by the silanizing reaction of tho acetal 
and carboxylate which consist of ketones, such as an acetone, a methyl ethyl ketone, a diethyl 
ketone, methyl isobutyl ketone, a cyclohexanone. an acetaldehyde. propionaldehyde. and a 
benzaldehyde. and dihydric alcohol end ketones, such as a dimethyl acetal which is a reactant 
with monohydric alcohol, a diethyl acetal and a dipropyl acetal. or ethylene glycol, as desirable 
acetals, for example can be mentioned. 

[0086] And an acetone dimethyl acetal. an acetone diethyl acetal. a me thyt-ethyl -ketone 
dimethyl acetal. a methyf-ethyl-ketone diethyl acetal. a cyclohexanone dimethyl acetal, and 
especially a cyclohexanone diethyl acetal are desirable among these acetals to the use as b 
dehydrating agent in this invention from a viewpoint which can show the outstanding dehydration 
effectiveness and can raise preservation stability and radiation-curing nature more. 
[0087] Moreover, as a dosirable carboxylio anhydride, a formic acid anhydride, an acetic 
anhydride, a succinic anhydride, a maleie anhydride, phthalic anhydride, a benzoic anhydride, en 
acetic-acid benzoic anhydride, etc. are mentioned, for example. Especially especially an acetic 
anhydride and a succinic anhydride are excellent in the dehydration effectiveness, and desirable. 
[0068] Moreover, as ceramic powder which has a desirable dehydration function, a silica gel 
particle, an alumina particle, a silica-alumina particle, the activated clay, a zeolite, etc. are 
mentioned. To water, such ceramic powder has the strong affinity and can demonstrate the 
outstanding dehydration effectiveness. 

[0069] [Description of a dehydrating agent] Next the description of a dehydrating agent is 
explained. First in ordinary temperature end ordinary pressure conditions, a dehydrating agent is 
a solid-state or a liquid, and it dissolves or distributes in a radiation-curing nature constituent 
and it is chosen from the compound which demonstrates the dehydration effectiveness. 
Moreover, when a dehydrating agent is chosen from an organic compound, it is desirable to moke 
the boiling point (under an ordinary pressure condition) into the value within the limits of 40-200 
degrees C. If the boiling point is the value of such within the limits, it can be made to volatilize 
efficiently on room temperature (25 degrees C) -200 degree C desiccation conditions. Therefore, 
it is easy to remove a dehydrating agent On the other hand, when a dehydrating agent is chosen 
from an inorganic compound, it is disperse dry used for homogeneity so that the spreading nature 
of a radiation-curing nature resin constituent and transparency may not be spoiled. 
[0070] [Addition of a dehydrating agent] Although especially the content rate of the dehydrating 
agent in a radiation-curing nature constituent is not restricted, it is desirable to usually consider 
as the value of the 0.1 - 100 weight section within the limits to the (A) component 100 weight 
section. When the addition of a dehydrating agent becomes under the 0.1 weight section, a 
scarce inclination is in the manifestation of the addition effectiveness, and there is an inclination 
for the improvement effectiveness of preservation stability or radiation-curing nature to be low. 
On the other hand, when the addition of a dehydrating agent exceeds the 100 weight sections, 
there is an inclination for the improvement effectiveness of preservation stability or radiation- 
curing nature to be saturated. Therefore, more preferably, the addition of a dehydrating agent is 
the value of 0.5 - 50 weight section within the limits to the (A) component 100 weight section, 
and is the value of 1 - 10 weight section within the Emits still more preferably. 
[0071] (4) The radiation hardenability constituent used by this inventions, such as an additive, 
can be made to contain further additives, such as a radical character photopolymerization 
initiator, a photosensitizer, a reactant diluent a silica particle, and an organic solvent etc. in the 
range which does not spoil the purpose or effectiveness of this invention. 

[0072] [Radical character photopolymerization initiator] In the radiation hardenability constituent 
used by this invention, it may use together with a photo-oxide generating agent and a radical 
character photopolymerizBtion initiator (radical generating agent) may be blended. A radical 
generating agent is a compound which it decomposes [ compound 3 by receiving radiations, such 
as ultraviolet rays, generates a radical and carries out the polymerization reaction of the radical 
polymerization nature machine by this radical 

[0073] As such a radical generating agent for example An acetophenone. acetophenone benzyl 
ketal. Anthraquinone. 1-(4-isopropyl phenyl)-2-hydroxy-isobutane-1-ON, A carbazole. xanthone. 
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diglycidyl ether and polypropylene glycol diglycidyl ether Ethylene glycol. Propylene glycol. By 
adding one sort or two sorts or more of alkylene oxide to aliphatic series polyhydric alcohol, such 
as a glycerol The monogh/cidyl ether of the diglycidyl ester; aliphatic series higher alcohol of the 
Pori glycidyiethers; aliphatic series long-chain dibasic acid of the polyether potyol obtained: A 
phenol Cresol. Alkylene oxide is added to butylphenot or these. Grycidyl ester; epoxkfized- 
soybean-oil: epoxy butyl stearate; epoxy stearin acid octyt; epoxidetion linseed oil of a 
mono grycidyl ether; higher fatty acid of the polyether alcohol obtained: epoxidation poly butadiene 
etc. can be illustrated. 

[0079] moreover, as other cationic polymerization nature monomers Trimethylene oxide, 3. and 
3-dtmethyl oxetane. 3. and 3-tfichloro methyl oxetane. Oxetane. such as 3-ethyl-3- 
phenoxymethyt oxetane and bis{3-ethyl-3-methyloxy) butane: A tetrahydrofuran. Oxo-runs. such 
as 2 and 3-dimethyl tetrahydrofuran; A trioxane. Annular acetals. such as 1. 3-dioxoiane. 1 and 3. 
and 6-trioxane cyclooctane; Beta propiolactone. Annular lactone, such as epsilon-caprolactone; 
An ethylene sulfide. 1, 2 -propylene sulfide. Thuranes, such as thio epichlorohydrin; The thiethane; 
ethylene glycol divinyl ether, such as 3 and 3-dimethyl thiethane. The SUPIRO orthochromatic 
ester obtained by the reaction of a vinyl ether; epoxy compound and lactone, such as triethyiene 
glycol divinyl ether and the trimethylol propane TORIBI nil ether, A vinyl cyclohexane. Ethylene 
nature unsaturated compounds, such as an isobutyl en e and p oh/butadiene; the derivative of each 
above-mentioned compound etc. can be illustrated 

[0080] Moreover, hydrogenation bisphenol A diglycidyl ether among the cationic polymerization 
nature monomers mentioned above, Hydrogenation bisphenol F digtycidyl ether. 3. 4- 
epoxycyclohexyl methyl - 3'. a 4-epoxy cyclohexane carboxyl rote. A bis(3. 4-epoxycyclohexyl 
methyl) horse mackerel peat 1 ,4-butanediol diglycidyl ether. I. 6-hexanediol diglycidyl ether, 
glycerol triglycidyl ether. Trimethylolpropane triglycidyl ether, neopentyt glycol diglycidyl ether, 
polyethylene glycol diglycidyl ether, and polypropylene glycol diglycidyl ether are desirable. 
[0081] Moreover, especially a desirable cationic polymerization nature monomer is 3 and 4- 
epoxycyclohexyi methyl. - A 4'-epoxy cyclohexane carboxyl rate, a bis(3, 4-epoxycyclohexyl 
methyl) horse mackerel peat etc. are 3' and the epoxy compound which has two or more 
alicyclic epoxy groups in 1 molecule. 

[0082] In addition, the cationic polymerization nature monomer mentioned above is UVR-6100. 
UVR-6105, UVR-61 10, UVR-6128. uVR-6200. and UVR-6216 (above). Made in Union Carbide, 
the SEROKI side 2021. SEROKI side 202 IP. The SEROKI side 2081. the SEROKI side 2083. the 
SEROKI side 2085. the SEROKI side 2000. the SEROKI side 3000. grycidol. AOEX24. 
SAIKUROMA A200, SAIKUROMA MtOO. EPOLEAD GT-300. EPOLEAD GT-301. EPOLEAD GT- 
302. EPOLEA0 GT-400. EPOLEAD 401. EPOLEAD 403 (above) The Daicel Chemical Industries. 
Ltd make. Epicoot 828. Epicoat 812. Epicoat 1031. Epicoat 872. Epicoat CT 508 (above) The 
product made from oil-ized Shell. KRM-2100. KRM-2110. KRM-2199. KRM-2400. KRM-2410, 
KRM-2408. KRM-2490. KRM-2200, KRM-2720. KRM-2750 (above. AsaW Denka Kogyo K.K. 
make). Rapt-Cure DVE~3. CHVE, PEPC (above. ISP company make). VECTOMER It can obtain 
easBy as commercial items, such as 2010. 2020. 4010. and 4020 (above. Allied Signal. Inc. make). 
[0083] Next the ethylene nature partial saturation monomer as a reactant diluent is explained. 
Here, an ethylene nature partial saturation monomer is a compound which has an ethylene 
nature unsaturated bond (C=C) in a molecule, and it can be defined as the mono function a I 
monomer which has one ethylene nature unsaturated bond in 1 molecule, end the poly functional 
monomer which has two or more ethylene nature unsaturated bonds in 1 molecule. 
[0084] therefore, as a monofunctional nature monomer which is an ethylene nature partial 
saturation monomer For example, (mete), acryloyl morpholine. the 7-amino -3. 7-dimethyl octyl 
(mete) acrylate. Iso butoxy methyl (meta) acrylamide. isobomyl oxy-ethyl (met a) a cry late. 
Isobomyl (meta) acrylate. 2-ethylhexyl (meta) acrylate. Ethyl diethylene-gfyeol (meta) acrylate, 
t-octyl (meta) acrylamide. Diacetone (meta) acrylamide. dim ethyl amino ethyl (meta) acrylate. 
Diethylaminoethyl (meta) acrylate. lauryl (meta) acrylate, Dicyclopentadiene (meta) acrylate. 
JISH1KURO pentenyl oxy-ethyl (meta) acrylate. J1SH1KURO pentenyl (meta) acrylate. N. and N- 
dimethyl (meta) acrylamide tetra-chlorophenyl (meta) acrylate. 2-tetra-chloro phenoxy ethyl 
(meta) acrylate. teUahydrofurfuryl (meta) acrylate. Tetrebromo phenyl (meta) acrylate. 2- 



http://www4.ipdl.ncipi.gojp/cgr-bin/tran.web.cgi.eije 



2006/07/11 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejje 



2006/07/11 



JP.20O0-O6805I.A [DETAILED OESCRFTION] 13/19 * JP.2000-0660S1.A [DETAILED DESCRIPTION] M/19 *<— 5? 



tetrebremo phenoxy ethyl (meta) acrylate. 2-trichlorophenoxy ethyl (meta) acrylate. 
• TORBUROMO phenyl (met*) aerylato. 2-TORIBUROMO phenoxy ethyl (meta) acrylate. 2- 
hydroxyethyl (meta) acrylate. 2-hydroxypropyl (meta) acrylate. a vinyl caprolactam. N-vinyl 
pyrrolidono. phenoxy ethyl (meta) acrylate. butoxy ethyl (meta) aerylato. Pentechlorophenyl 
(meta) acrylate. penUbromophcnyl (mete) acrylate. Poryethylene-glycol monochrome (meta) 
aerylato. polypropylene -glycol monochrome (meta) acrylate. bornyl (meta) acrylate. and methyl 
TOR1ECHI range glycol (meta) acrylate can be illustrated. 

[0085] Moreover, the acrylate which includes neither an amide nor amine structure among these 
acrylate from a viewpoint in which radiation- curing nature is not reduced is desirable, and the 
acrylate which does not contain a ring in order to secure weatherability is still more desirable. As 
these acrylate. isobomyl (meta) acrylate. lauryl (meta) acrylate. butoxy ethyl (meta) acrylate. 
poJyethylene-gtycoi monochrome (meta) acrylate. bornyl (meta) acrylate. and methyl TORIECHI 
range glycol (meta) acrylate can be mentioned, for example. 

[0086] moreover, as • monofunctionel nature monomer which are these ethylene nature partial 
saturation monomers For example. ARONIKKUSU M-101. M-102. M-1 1 1. M-1 13. M-1 17. M-152. 
TO- 1 2 10 (above) The Toagosei make. Kaya Rudd TC-1 I OS. R-564. R-12BH (above) Nippon 
Kayaku Co., Ltd, bis-coat 192, bis-coat 220. and bis-coat 231 1H.P, It can obtain easily as 
commercial items, such as the bis-coat 2000. the bis-coat 2100. the bis-coat 2150. screw coat 
8F. and screw coat I7F (above. OSAKA ORGANIC CHEMICAL INDUSTRY. LTD. make). 
[0087] moreover, as a polyfunctions! monomer which is an ethylene nature partial saturation 
monomer For example, ethylene GURIKORUJI (meta) acrylate. JISHIKUROPENTENIRUJI (meta) 
acrylate, Triethylene glycol diaerylate. tetra-ethylene GURIKORUJI (meta) acrylate. 
Tricyclodecane diyl JIMECHI range (meta) acrylate. tris (2-hydroxyethyl) iso SHIANURETOJI 
(meta) acrylate. Tris(2-hydroxyethyl)isocyonurete tri(meth)acrylate. Caprolactone denaturation 
tris(2-hydroxyethy0isocyanurate trKmeth)acrylate. TORIMECHI roll pro pantry (meta) acrylate. 
ethylene oxide (it is called "EO" below.) Denaturation TORIMECHI roll pro pantry (meta) 
acrylate. propylene oxide (henceforth "PO") denaturation TORIMECHI roll pro pantry (meta) 
acrylate. Tripropylene GURIKORUJI (meta) acrylate. neopentyl GURIKORUJI (meta) acryiete. 
The both-ends (meta) acrylic-acid addition product of bisphenol A digk/cidyl ether. I. 4-butane 
JIORUJI (meta) acrylate, I. 6-hexano JIORUJI (meta) acrylate. Pen TAERISURITORUTORI 
(meta) acrylate. penUerythrrtol tetrapod (meta) acrylate. Polyester TERUJI (mete) acrylate. 
polyethylene GURIKORUJI (meta) acrylate. Dipenteerythritol hexa (meta) acrylate. 
dipenteerythritol PENT A (meta) acrylate. Dipenteerythritol tetrapod (meta) acrylate. 
caprolactone denaturation dipentaerythritol hexa (meta) acrylate. Caprolactone denaturation 
dipentaerythritol PENT A (meta) acrylate. Ditrimethylol propane tetrapod (meta) acrylate. EO 
denaturation bisphenol A dKmeth)a cry late. PO denaturation bisphenol A (S(meth)acrylate. EO 
denaturation hydrogenation bisphenol A di(moth)acrylate. PO denaturation hydrogens tion 
bisphenol A <fi(meth)acrylate, EO denaturation bisphenol F dKmeth)acrylate. the acrylate (mete) 
of phenol novolak poly glycidyl ether, etc, can be illustrated. 

[0088] The acrylate which includes neither an amide nor amine structure also in these acrylate 
etc. from a viewpoint in which radiation-curing nature is not reduced is desirable, and the 
acrylate which does not contain a ring in order to secure weatherability is desirable. It can follow, 
for example, ethylene GURIKORUJI (meta) acrylate. JISHIKUROPENTENIRUJI (meta) acrylate. 
triethylene glycol diaerylate. tetra-ethylene GURIKORUJI (mete) acrylate. tricyclodecane cfiyl 
JIMECHI range (mete) acrylate, TORIMECHI roll pro pantry (meta) acrylate. dipentaerythritol 
hexa (mete) acrylate. dipentaerythritol PENTA (meta) aerylato. dipentaerythritol tetrapod (meta) 
acrylate. etc. can be mentioned. 

[0089] The polyfunction I monomer which are these ethylene nature partial saturation monomers 
For example. SAT 002 (Mitsubishi Chemical make), bis-coat 195. bis-coat 230. bis-coat 260. bis- 
coat 215. bis-coat 310. and bis-coat 214H.P.. The bis-coat 295. the bis-coat 300. the bis-coat 
360. the bis-coat GPT The bis-coat 400. the bis-coat 700. the bis-coat 540. the bis-coat 3000. 
the bis-coat 3700 (above) The OSAKA ORGANIC CHEMICAL INDUSTRY. LTD. make. Kaya Rudd 
R-526. HDDA, NPGDA. TPGDA. MANDA, R-551, R-712. R-604, R-684. PET-30. GPO-303. 
TMPTA, THE-330. DPHA. DPHA-2H. DPHA-2C. DPHA-2L D-310. D-330. 0PCA-20. DPCA-30. 



DPCA-60. OPCA-120. DN-0075. DN-2475. T-1420. T-2020. T-2040. TPA-320. TPA-330. RP- 
1040. RP-2040. R-01 1. R-300. R-205 (above. Nippon Kayaku Co.. Ltd. make). ARONIKKUSU M- 
210. M-220. M-233. M-240. M-215. M-30S. M-309. M-310. M-315. M-325. M-400. M-6200. M- 
6400 (above) The Toagosei make, light acrylate BP-4EA. BP-4PA. BP-2EA. BP-2PA. DCP-A 
(above, product made from Kyoeisha Chemistry). New frontier BPE-4. BR-42M. GX-8345 (above) 
The Dai-lchi Kogyo Seiyaku Co, Ltd. make. ASF- 400 (above. Nippon Steel Chemical Co, Ltd. 
make). It can obtain easily as commercial items, such as RIPOKISHI SP-1506. SP-1507. SP- 
1509. VR-77. SP-4010. SP-4060 (above. Shows High Polymer Co.. Ltd. make), and NK ester A- 
BPE -4 (above. Shin-Nakamura Chemical Co., Ltd. make). 

[0090] Moreover, the monofunctional monomer and polyfunction*! monomer which are an 
ethylene nature partial saturation monomer are respectively independent one sort, or it is 
desirable to combine two or more sorts or to constitute combining at least one sort of a 
monofunctional monomer and at least one sort of polyfunction*! monomer. Such a polymerization 
nature machine can choose as polyfunctional monomer of three or more organic functions from 
the Tori (meta) acrylate compound illustrated above, a tetrapod (meta) acrylate compound, a 
PENTA (meta) acrylate compound, and a hexa (meta) acrylate compound. TORIMECHI rod pro 
pantry (meta) acrylate. EO denaturation TORIMECHI roll pro pantry (meta) acrylate. 
dipenteerythritol hexa (meta) acrylate. dipentaerythritol PENTA (meta) acrylate. and especially 
ditrimethylol propane tetrapod (mete) acrylate are [ among these ] desirable. 
(0091] [SaicB particle] Hardening contraction of the hardening film obtained can be reduced by 
adding a silica particle to the radiation-curing nature constituent used by this invention 
(combination). Although especially the addition of a stBca particle is not restricted here, it is 
desirable to consider as within the limits of the 10 - 250 weight section, for example to the (A) 
component 100 weight section, and it is especially desirable that they are the 20 - 200 weight 
section, and further 30 - the 1 50 weight sections. 

[0092] The silica particle in which a silica particle carries out class use may contain other 
components other than a silica that what is necessary is just the particle which uses a silica as 
a principal component As components other than such a siBca. oxides, such as an alkali-metal 
oxide, an alkaline earth oxide, and Ti. Zr. aluminum, B. Sn. P. can be mentioned. Moreover, 
although it is desirable to consider as the value within the limits of 0.001-20 micrometers as for 
the mean particle diameter of a silica particle, it is considering as the value within the limits of 
0.001-0.01 micrometers from the point the transparent hardening film's being formed especially, 
preferably [ making mean particle diameter into the value within the limits of 0.001-0.2 
micrometers 1 end more preferably. 

[0093] Moreover, it is desirable to chooso a silica particle so that the difference of the refractive 
index (the temperature of 25 degrees C. a Na-D line, the following, the same) of a silica particle 
and the refractive index of a radiation-curing nature constituent may be made below into 0.02 <- 
). The transparency of the hardening film can be raised more by making a refractive-index 
difference into such a value. Moreover, it is making specific surface area of b silica particle into 
the value of 10-1500m2 / g within the limits preferably [ considering as the value of 0.1- 
3000m2 / g within the limits ]. and more preferably. Furthermore, although especially the 
configuration of a silica particle is not restricted, either, it is desirable that it is at least one 
configuration chosen from the shape of the shape of a globular shape and hollow and porosity, a 
cylinder, tabular, fibrous, or the group of an indeterminate form. However, it is more desirable 
that dispcrsbtfity uses a spherical siBca particle from a better viewpoint. Although especially the 
operation of a silica particle is not restricted, it can also be used in the condition of could use it 
by dryness or. for example, having distributed to water or en organic solvent. 
[0094] Moreover, the dispersion liquid of the silica particle of the shape of a particle known by 
the industry as colloidal silica can also be used directly. And since high transparency is acquired 
especially, use of colloidal stBca is desirable. Here, when the distributed solvent of colloidal siBca 
is water, as for the hydrogen ion concentration, it is desirable that it is the value of 2-13 within 
the limits as a pH value, and it is more desirable that it is the value of 3-7 within the limits. 
Moreover, when the distributed solvent of coOoidal silica is an organic solvent, a methanol, 
isopropyt alcohol, ethylene glycol, a butenoL the ethylene glycol monopropyl ether, a methyl ethyl 
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ketone, methyl isobutyl ketone, toluene, a xylene, dimethylformamtde, etc can be used as an 
organic solvent and **** may be used as mixture with these, the dissolving organic solvent, or 
water. As a desirable distributed solvent, they are a methanol, isopropyl alcohol, a methyl ethyl 
ketone, a xylene, etc. 

[0095] As goods marketed as a silica particle, a methanol silica sol. IPA-ST. MEK-ST. NBA-ST. 
XBA-ST. DMAC-ST. ST-UP. ST-OUP. ST-20. ST-40. ST-C. ST-N. ST-O. ST-50. ST-OL 
(above. Nissan Chemical Industries. Ltd. make), etc. can be mentioned, for example as colloidal 
siBca. Moreover, as a fine-particles siBca, AEROSIL130. AEROSIL300. AEROS1L380. 
AEROSILTT600. AER0SILOX50 (above, product made from Japanese Aerosil), sill DEKKUSU 
H31. H32. H51. H52. H 121. and HI 22 (abovo. Asahi Glass Co, Ltd. make). E220A E220 (above, 
product made from Japanese Silica Industry) and SYLYSIA470 (product made from Fuji 
SHIRISH1A). SG flake (Nippon Sheet Glass Co, Ltd. make), etc. can be mentioned. 
[0096] [Organic solvent] An organic solvent can be blended with the radiation-curing nature 
constituent used by this invention if needed. In case you may add in case the hydrolyzate or the 
condensate of a hydrolysis nature silane compound of the (A) component is manufactured, or 
this organic solvent blends a (A) component - (C) component, it may be added. 
[0097] Although it can choose as such an organic solvent in the range which does not spoil the 
purpose of this invention, and effectiveness, the boiling point under atmospheric pressure is the 
organic compound which has a value within the limits which are 50-200 degrees C. and the 
organic compound made to dissolve each component in homogeneity is usually desirable. When a 
desirable organic solvent is shown, a methanol, ethanol. propanol, Alcohols, such as a butenol. 
(fibutyl ether, ethylene glycol wood ether. Ethylene glycol monoethyl ether, propylene glycol 
methyl ether acetate. Propylene glycol ethyl ether acetate, the diethylenc-glycol monomethyl 
ether. Diethylene-glycol wood ether, diethylene-glycol ethyl methyl ether. Ether, such as a 
tetrahydrofuran and dioxsne. an acetone, a methyl ethyl ketone. Ketones, such as methyl 
isobutyl ketone, a cyctohexanone. and methyl amy! ketone Aromatic hydrocarbon, such as ester, 
such as ethyl acetate, butyl acetate, amy! acetate, ethyl lactate. 2-hydroxy ethyl propionate, and 
gamma-butyrolactone. benzene, toluene, and a xylene, is mentioned. These can be used 
[independent one sort or ] combining two or more sorts. If a more desirable organic solvent is 
shown in these, alcohols, ether, and ketones can be mentioned. They are alcohols and ketones 
still more preferably. 

[0098] Although it is desirable in especially this invention to use a spin coat method in order to 
apply a radiation-curing nature constituent, from a viewpoint from which the coating liquid 
suitable for a spin coat is obtained As an organic solvent glycol ether ethylcellosolve acetate, 
such as ethylene glycol monoethyl ether and propylene glycol monomethyl ether. Ethylene glycol 
alkyl ether acetate, such as propylene glycol methyl ether acetate and propylene glycol ethyl 
ether acetate; Ethyl lactate. Ester, such as 2-hydroxy ethyl propionate; The diethylene-glycol 
monomethyl ether. Oiethylene glycols, such as diethylene-glycol wood ether and diethylene- 
glycol ethyl methyl ether Methyl isobutyl ketone. It is desirable to use ketones, such as 2- 
heptenone. a cyclohexsnone. and methyl amy) ketone, and ethylcellosolve acetate, propylene 
glycol methyl ether acetate, ethyl lactate, methyl isobutyl ketone, and methyl amy! ketone are 
especially desirable. 

[0099] [Others] In the radiation-curing nature constituent used by this invention, various kinds 
of additives can be contained further if needed. As such an additive, the compound with which 
organic resin (polymer), such as an epoxy resin, acryfic resin, poly amide resin, potyamidoimide 
resin, poryurethane resin, a polybutadiene resin, polychloroprene resin, polyether resin, polyester 
resin, a styrene -butadiene block copolymer, petroleum resin, xylene resin, ketone resin, celiulosic 
resin, a fluorine system polymer, a silicone system polymer, and a polysutfide system polymer, 
oligomer, these organic resin, or oligomer was permuted by the hydrolysis nature silyl radical is 
mentioned, moreover — as other additives — polymerization inhibitor; polymerization initiation 
assistant: leveling agent: wettability amelioration agents, such as phenothiaz'm and 2.6-di-tert- 
butyl-4-methylphenol. — a: surfactant: plaslicizer; ultraviolet ray absorbent: antioxidant 
antistatic-agent silane coupling agent inorganic bulking agent etc. can also be mentioned. 
[0100] [Preparation of a radiation-curing nature constituent and description] The radiation- 
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curing nature constituent »-e, the constituent for lower layers, the constituent for cores, and the 
constituent for the upper layers for forming the lower cladding layer, core part and up cladding 
layer which constitute optical waveguide can manufacture a hydrolysis nature silane compound, a 
dehydrating agent etc. which were mentioned above by carrying out mixed churning according to 
a conventional method, respectively. As the constituent for lower layers, the constituent for 
cores, and a constituent for the) upper layers, although the relation of the refractive index of 
each part finally obtained, respectively can use a mutually different radiation-curing nature 
constituent so that the conditions required of optical waveguide may be satisfied, the 
constituent for lower layers and the constituent for the upper layers may be the same radiation- 
curing nature constituents, and it is usually desirable from various points that it is the same 
constituent 

[0101] An above-mentioned radiation- curing nature constituent forms the hardening film which 
has a different refractive index by choosing the class of the hydrolysis nature silane compound 
which is the (A) component and/or its hydrolyzate. Therefore, what is necessary is to use as 
the constituent for cores the radiation-curing nature constituent which gives the hardening film 
of the highest refractive index using two sorts or three sorts of radiation-curing nature 
constituents with which the difference of a refractive index serves as proper magnitude, and just 
to use other radiation-curing nature constituents as the constituent for lower layers, and a 
constituent for the upper layers. 

[0102] As for the viscosity of each radiation-curing nature constituent it is desirable that it is a 
value within the limits of 5-10000cps (25 degrees C). When viscosity exceeds these range, there 
is an inclination it to become difficult to form a uniform paint film. In addition, the loadings of a 
reactant diluent or an organic solvent can adjust the viscosity of a radiation-curing nature 
constituent suitably. 

(0103) Although the target optical waveguide is manufactured by forming a lower cladding layer 
on a substrate, forming a core part on it in this invention Bke previous statement and forming an 
up cladding layer further, in formation of each cladding layer and a core part, it is common to the 
point that hardening by the exposure of the radiation to this thin film is performed in formation of 
the thin film by spreading and desiccation of a radiation-curing nature constituent and a list 
However, by formation of a core part it differs in that the exposure of the radiation to a thin film 
is performed according to a predetermined pattern, and actuation "m which a non-hardened part 
is removed is performed. 

[0104] As a means which a radiation hardenability constituent applies, approaches, such as a 
spin coat method, a *ppin« method, a spray method, the bar coat method, the roll coat method, 
the curtain coat method, gravure. the silk screen method, or the ink jet method, can be used. 
Among these, especially a spin coot method is desirable. Moreover, since it should be suitable for 
the actual spreading means in the rh oology property of a radiation hardenability constituent 
various leveling agents, a CHIKUSO grant agent a filler, an organic solvent a surfactant etc. can 
be blended if needed. 

[0105] A thin film is formed by drying the spreading film formed of spreading of a radiation-curing 
nature constituent at the temperature of 50-90 degrees C. or heating and carrying out prebake 
to further 60-120 degrees C if needed. Although the conditions of heating for prebake change 
with the class of each component of the radiation-curing nature constituent to be used, blending 
ratio of coal, etc, they are usually a 10 - 600-second about room at 60-120 degrees C. 
[0106] The formed thin film is hardened when a radiation is irradiated by this. In formation of a 
lower cladding layer and an up cladding layer, a radiation is irradiated aP over a thin film and the 
whole is hardened. Although the light ultraviolet rays, infrared radiation, an X-ray. alpha rays, 
bete rays, a gamma ray. etc. can be used here as a radiation, especially ultraviolet rays are 
desirable like previous statement. And especially as a means to irradiate ultraviolet rays, it is not 
restricted and various means can be used. For example, as the light source, ultraviolet-rays light 
source temps, such as a high-pressure mercury lamp, a low-pressure mercury lamp, a metal 
heUde lamp, and an excimer lamp, can be used. For the radiation irradiated by the thin film, the 
wavelength of 200-390nm and an illuminance are 1 - 500 mW/cm2. An exposure is 10 - 5000 
mj/cm2 by carrying out the predetermined time exposure of the thing. It is desirable to make it 
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'become. 

(0107] By performing the exposure of the radiation to the thin film for cores for forming a core 
part according to a predetermined pattern, and developing negatives with a developer after that, 
an unnecessary non-hardened part is removed and a core part is formed of this. As an approach 
of irradiating a radiation according to a predetermined pattern It is not restricted to the 
approach using the photo mask which has the mask hole of a predetermined pattern. For 
example, the method of using a means to form the mask image using the same principle as a 
liquid crystal display which consists of a redioparency field and a radiopacity field according to a 
predetermined pattern in electro-optics. How to irradiate a radiation through the optical fibor 
corresponding to the predetermined pattern in this light guide section material using the tight 
guide section material which comes to bundle many optical fibers. The approach of irradiating a 
radiation -curing nature constituent can also be used making the convergent radiation obtained 
according to condensing nature optical system, such as a laser beam or a lens, and a mirror, 
scan. 

[0108] Thus, to the thin film alternatively stiffened according to the predetermined pattern, by 
carrying out a development with a proper organic solvent or an alkali developer, a part for a non- 
hard spot can be removed, the amount of hard spot can be made to remain, and, thereby, a core 
part is formed using the soluble difference for a part for a hard spot, and a non-hard spot 
[0109] The organic solvent mentioned above as a developer here as what is used for preparation 
of a radiation-curing nature constituent Or a sodium hydroxide, a < potassium hydroxide, a sodium 
carbonate, a sodium silicate. A meta-sodium silicate, ammonia, ethylamine. n propylamine. 
Diethylamino. G n propylamine, trie thyta mine, methyl diethylamide, N -me thy I pyrrolidone. 
dimethytethanoJarnine. triethanolamtnc. Tetramethylammonium hydroxide, tetraethyiammonium 
hydroxide. The alkali water solution which consists of alkali, such as a choline, pyrrole, piperidine, 
1. 8-diazabicyclo [5.4.0]- 7-undecene. 1. and S-dtazabicycb (4.3.0]-5-nonane. can be used. The 
concentration of this alkali water solubility is usuaUy 0.2 - 0.5 % of the weight preferably 0.1 to 
2.5% of the weight Moreover, the water solution which carried out suitable amount addition of 
water-soluble organic solvents, such as a methanol and ethanol. the surfactant etc. can also be 
used for the above-mentioned alkali water solution as a developer. 

[0110] Developing time may usually be for 30 - 180 seconds, and any. such as a liquid peak 
method and a dipping method, are sufficient as the development approach, being air-dry as it is. 
when an organic solvent is used as a developer — moreover — the case where an akali water 
solution is used — a stream — a pattern- like coat is formed by washing for 30 - 90 seconds 
and removing the moisture on a front face by carrying out an air dried with the compressed air 
or compression nitrogen. .Then, the core part which consists of a bridge formation coat by which 
patterning was carried out is formed at predetermined temperature, for example. 150-250 
degrees C. by heating apparatus, such as a hot plate and oven, by heat-treating for 30 - 90 
minutes in 5 - 30 minutes, and in oven on predetermined time, for example, a hot plate. 
[0111] Moreover, the hardening film obtained by the exposure of a radiation can be heated 
further if needed. What is necessary is for heating in this case to be the temperature below the 
decomposition initiation temperature of a substrate or a thin film, for example, just to usually 
perform it from a room temperature, for for 5 minutes to 72 hours. Thus, the core part excellent 
in a degree of hardness and thermal resistance can be obtained by heating further after radiation 
curing. This afterbaking can be performed also in formation of a lower cladding layer and an up 
cladding layer. It is formed where the core port pattemized minutely as mentioned above is laid 
under the interior of a lower cladding layer and the up cladding layer accumulated on this, and 
thereby, optical waveguide is obtained. 

[01 12] In order to use the radiation-curing nature constituent which comes to contain a specific 
hydrolysis nature silane compound and/or its hydrolyzate in order to **. and to form a core part 
according to this invention. By the exposure of the radiation according to a predetermined 
pattern, while being able to form a core part by short-time processing very easily Sinco the core 
part obtained is what uses a poJysBoxane as a principal component it becomes what has high 
transparency, and the optical waveguide obtained has small waveguide loss, and has thermal 
resistance big moreover. 
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up cladding layer with a thickness of 15 micrometers was formed, and this manufactured optical 
waveguide. The rate of optical refraction with a wavelength ( of the formed up cladding layer ] of 
ISSOnm was 1.423. 

[0118] Thus, when carrying out incidence of the light with a wavelength of 1300nm from the end 
of waveguide and waveguide loss was searched for about the obtained optical waveguide by 
measuring the quantity of light which carries out outgoing radiation from the other end. they 
were 0.1 or less dB/cm. Moreover, after heating the obtained optical waveguide at 150 degrees 
C for 5000 hours, when waveguide loss is measured like the above, it is 0.1 or less dB/cm. and 
heat deterioration not being accepted but having the outstanding thermal resistance was 
checked. 
[0119] 

[Effect of the Invention] As mentioned above, according to this invention, the waveguide loss 
about the light ranging from the visible region to an infrared region is low. and the suitable optical 
waveguide for an optical transmission system etc. which could offer the approach that it was a 
short time and the optical waveguide which was moreover excellent in thermal resistance could 
be manufactured in en easy process, and was manufactured by the approach concerned is 
offered. 



[Translation done.] 



[01 13] A lower cladding layer and an up cladding layer can also be formed with the constituent 
for the above-mentioned core part and tho radiation -curing nature constituent by the same 
presentation component Furthermore, in this case Since the actuation needed is only spreading 
of the radiation-curing nature constituent concerned, and the exposure of a radiation. That with 
which formation of a core part was presented can be used in common as it is as a coater and 
radiation irradiation equipment and other processors, consequently the target optical waveguide 
can be manufactured at as a whole very easy very low cost 
[0114] 

(Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these examples. 
(Preparation of a potysiloxane solution] 

After phenyltrimethoxysilane (23.3g. 0.12 mols). methyl trimetoxysilane (61.6g. 0.43 mols). and 
conductivity held the ion exchange water (15.7g. 0.87 mols) of 8x10-5 S-cm -1 in the container 
with potysiloxane solution 1 agitator, hydrolysis of phenyltrimethoxysilane and methyl 
trimetoxysilane was performed by carrying out heating churning on the temperature of 60 
degrees C. and the conditions of 6 hours. Subsequently, while methyl isobutyl ketone (MIBK) was 
dropped, distillation removal of the methanol which carried out the byproduction by hydrolysis 
was carried out And the methyf-isobutyr-ketone solution containing the potysiloxane which 
finally adjusted solid content to 40% of the weight was obtained. Let this be "the poh/siloxane 
solution 1." 

[0115] After methyl trimetoxysilane (BO.Og. 0.558 mols) and conductivity held the ion exchange 
water (18.0g. 0.889 mols) of 8x10-5 S-cm -1 in the container with potysiloxane solution 2 
agitator, methyl trimetoxysilane was hydrotyzed by carrying out heating churning on the 
temperature of 60 degrees C. and the conditions of 6 hours. While MIBK was dropped, distillation 
removal of the methanol which carried out the byproduction by hydrolysis waa carried out And 
the methyl-isobutyl-kotone solution containing the potysiloxane which finally adjusted solid 
content to 40% of the weight was obtained. Let this be "the potysiloxane solution 2." 
(01 16] [Preparation of a radiation-curing nature constituent] 
Radiation-curing nature constituent A (constituent for cores) 

The radiation-curing nature constituent A was obtained by adding the altmethyt formate 3.0 
weight section, respectively, and mixing a photo-oxide generating agent (the Sertomer make. 
CD 101 2) to homogeneity as the 1.0 weight section and a dehydrating agent to the potysiloxane 
solution 1 (solid content and solvent) 100 weight section. 

Radiation-curing nature constituent B (the constituent for lower layers, and constituent for the 
upper layers) 

The radiation-curing nature constituent B was obtained by adding the altmethyt formate 3.0 
weight section, respectively, and mixing a photo-oxide generating agent (the Sartomer make. 
CD 101 2) to homogeneity as the 1.0 weight section and a dehydrating agent to the potysiloxane 
solution 2 (solid content and solvent) 100 weight section. 

[01 17] [Example 1] Wavelength of 365nm and illuminance 200 mW/cm2 after applying the 
radiation -curing nature constituent B by the spin coater on the front face of a silicon substrate 
and drying it for 10 minutes at 70 degrees C By irradiating ultraviolet rays for 5 seconds, the 
lower cladding layer with a thickness of 1 0 micrometers was formed. The rate of optical 
refraction with a wavelength [ of this tower cladding layer ] of 1550nm was 1.423. Next the photo 
mask which minced the optical waveguide pattern with a width of face of 4-20 micrometers after 
applying the radiation -curing nature constituent A by the spin coater on the lower cladding layer 
and drying it for 10 minutes at 70 degrees C is used, and they are the wavelength of 365nm. and 
illuminance 200 mW/cm2. It exposed by irradiating ultraviolet rays for 5 seconds. Then. H was 
immersed into the developer which consists this substrate of ethanol. the unexposed part was 
dissolved, and the core part with a thickness of 7 micrometers was formed. The rate of optical 
refraction with a wavelength [ of this core part ] of t550nm was 1.452. Furthermore, wavelength 
of 365nm and illuminance 200 mW/cm2 after applying the radiation-curing nature constituent B 
to the top face of the lower cladding layer which has this core part by the spin coater and 
making it dry it for 10 minutes at 70 degrees C By irradiating ultraviolet rays for 5 seconds, the 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages ctvaed by the use of thi* translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing 1] It is the sectional view for explanation showing the fundamental configuration of the 

optical waveguide manufactured by the approach of this invention. 

(Drawjngjt] (b) - (e) are the sectional views for explanation showing an example of the 

manufacture approach of the optical waveguide of this invention in order of a process. 

[Description of Notations] 

10 Optical Waveguide 

12 Substrate 

13 Lower Cladding Layer 
15 Core Part 

14 Thin Rim for Cores 
17 Up Cladding Layer 
IB Photo Mask 



[Translation done.] 
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Abstract of JP2000066051 
PROBLEM TO BE SOLVED: To provide a 
process capable of rapidly and easily 
producing an optical waveguide having low 
waveguide loss and excellent heat resistance 
and an optical waveguide by this process. 
SOLUTION: At least one of the lower clad 
layer 13, core portion 15 and upper clad layer 
in the process for producing the optical 
waveguide consisting of a substrate 12, the 
lower clad layer 13, the core portion 15 and 
the upper clad layer are formed by means of 
applying a radiation curing compsn. and curing 
this compsn. by irradiation with radiation. The 
core portion 15 is preferably formed by 
irradiating the thin film obtd. by application of 
the radiation curing compsn. with the radiation 
according to a prescribed pattern, thereby 
removing unexposed parts. The radiation 
curing compsn. preferably contains (A) at least 
one compd. selected from the group consisting 
of a specific hydrolyzable silane compd., its 
hydrolyzate and its condensate, (B) a photo 
acid generator and (c) a dehydrating agent. 



(a) 



(/V) 



12 m 



-12 



■13 



lllllllli \J* 




|5 




Data supplied from the esp@cenet database - Worldwide 



M-trv/A/.T «nar»n»t r-^m /+ev+Hnr-?nR=FPnnnr.&inx=. ip?nnnnfifin5 1 &F=0 



2006/07/1 1 



(19) H*BM*fflF/r (JP) 



(A) (ll)»8fflJH4iBI*# 
#^2000-66051 
(P2000 - 66051A) 

(43) <&m B ¥«12^ 3^ 3 0 (2000. 3. 3) 



(51)Inta. 7 
G0 2B 6/13 
C 0 9 D 183/04 

// C 0 8 G 77/04 



F I 

G 0 2 B 6/12 
C 0 9D 183/04 
C 0 8 G 77/04 



r-Ta-r(##) 
M 2H047 
4 J 0 3 5 
4 J 0 3 8 



i^SI* *»3R M*3i©Sc6 OL (^ 17 M) 



(21)fflflW# 


#IW0 - 238406 


(71)tUHA 


000004178 










(22)WBiB 


Wtl&¥ 8 £ 25 B (1998. 8. 25) 




JtOsOSS+ffeKSiift 2T11 1#24^ 








iin 3* 








SO^**K§g*l2TBll*24^ i^x-f 














(72)55W« 


sun mm 
















xxr-jHtes&itfc 






(74)ft3A 


100078754 








fm± JEM 











(54) mwo&m %»ft&<?>3i&!jm&&vytmm> 



(57) C®ft] 

[run mm$&mik&{&<. mmmc&ntcytmmds 

■a&mmomiicj; imtsnzct zsa^micj: •? 
m l r^&^m^-r z> c t tc <t o aaar s c t dw 

&*S¥*>6iI«ft£4>fc< £ & 1 otfHt^. ( B ) * 



(•<) 

(o) 

(") 

(-) 



(*) 



12 



13 T«i» 5 v KH 



-12 



14 □7ffi»I 




1111(1111 l^. 18 

^14 




15 37^ 



#4. C©arSB»teJ:crF»*5?» K»±K«fiE3ti 
/c±gB* 7 ? FJS4 J: *) % 4^6»iSa8©l!jS*ffi'C* -3 
r. 

<4 fe— 3*. ttttltmtttlBJm«MUTttlMO 
JHH(C J: 0 mt 2 * * C £ £#tr #&K J: 0 & C 

i**s«4r*3eai«i8«o«J6*ffi. 10 
[it*g2] arap»*?iassr*fc«>o««*i«wttt 
»ss«i*»*br»6*i4awK:. 3ts©^*->ks£ 
■a"ctti*«*jtia*Lfc«. 5i5ii3e»*»*-rsct(c«t 
0. ciraiJ»*}Biairsci*»a£r 4111*1 ike 

t»«B3] 3Tfil$#*Jia5STSfc»©fltf*»Wfctt 
TUVvv FB*J<fcCf±SIS*-5 i- FJB©/B'8r^<fc»>iSl> 
aWSBl $fc«2K£»©5fcS&l&©SSig:£S. 20 
9» KJl*3^r4fcJ6©SW«lWfc1taJ««rW. TIB 

(a) - (o «»**ffr4ci*««4rssii*a 
1 - 3 ©urti*>Ki2is©7^^8§©g^^ 0 

(A) -j&SC ( 1 ) r*3tiS»!**WStti'^>fl:£ 

*. •e©Jra*^«!i*s<i:<y t -e©^[^*^^sa£d>63M 

-^ss ( 1 ) (R')„ s i (X),.. 

was. x«ap*»«t4s. *$«fcD>*ptto~3©^&-c 30 

(o k**i 

[19*15 ] -flgsS ( 1 ) ccfcwiR 1 

^ttss * c 4 ? 

Sif*14KiBJE©^?K8S©l8j§^S6. 

[f»j#i 6 ] is*^ 1 - 5 ©(,>-rti*«Kgetts n/c^r 
am. 

[000 1 ] 

[*W©fl|-J-*tS3IS»»] *«PHi. *1f 

»©*»*aw>*Bi*ffi* ct o'-e tiK j: 4 itmm&K. w 

(0 00 2] 

A 5 . ft*jIfI$B, LAN (n-**l'J7*9h7- 50 



#P3 2000-6605 1 
2 

. FA (77? b'X-*- hjt—>ay) . 3>f 

^-^ra©-f k ^SrtiBSi^Kffiffl^n 

*s*a@jg (oe 1 o . M^K^naiiss 
ic> «tctewsa**fiss*-c*4. -eor. c©;£ 

3S«Kti. *S©Sg#*SC4#>e>. ifi¥, *#KBJ1?fc 
IfcCffiaX h©££ D D a *i*#6>:h-C (,>•*>. 

(ooo3] se*. *jg&sg4 o-c«. # >j 
m&cm&yffiitis-az, ■9i*.tmm*e - 27 3 6 3 

l-5f£IB. - 1 5 9 6 3 0#&$BK. SmiBHg 

tt«g<tcr«. — j&KzgigsgifiifcasA^ 

<Tfj^tt*m>4C>5X#.#*9. f#KjI{tKfflt,>6 
*l£i&66 5 0-1 600 nm©3fcK-3C>Tig&«gtt£: 

[0004] —ys. E2mm&&vmmijm£ i/tu, 

•>U3>I«±{C, (FHD) . CVDffif 

©^gK«fci3^5Xjg«fc0n£-2.TgP^7f FHS^SS 
U C©T»*^? F«±KCtt4®8r^©S&5»l« 

S (R I E) £*U/B0r^*-->y?-SC4K«i:9:3 
*HWW*aBI3J!/5X{tr*A:«>tC 1 0 0 0 *CJ^±©S 

gKjSB»-rs^7X{txg*Sie:«r**c<b*6. mm 

Kg^B$H*^*>0> ax F**»C»«>©4&£. 
[0 00 5] — WK¥B- 2 50 03 6#&«K 

snrt,^. c©^-c«. ^*ta&Kj±i5-rn«. 
(asr^ra©^ wmmtfcmrz ctw-czzv. 

SJSt4 ^ ^ >x > ^©XflKS^ra^MT 
I5l«-C*0. JS^. ax h*im>k©4tt.2>. «±©J: 
^K, ££3R©53l^*^Sg©i!J^^KJ:ntf. ^ffi 
8S»&#ffi < r WJfttt«:«nfc*»ift»*» * c 4 

[0006] 

i&ra£1?S4orfc3ft;fcb©-e*>-3'C. u«««>5i^ 

^Kt)fcS^KO^r©^S§}«**s(S< , b*>feW 

^ttKsn^^ss*. mmtsvift^nsma^a *> * 

T , ^T2.C4*i"C#€,^!*5rg«T4C4. M(CC 
©2fffiK«fc *7lc^SS?rffl«-r 4 C 4 £g|fl4-r£„ 



3 

[0007] 

[fWB*»»-rifc«>o*s] ±e©iwh«. Tia©§sf 

©SHt#ffitt. S«£. C©*«Jt«:»«3tiA:T»d' 
v f FB£. C ©TSB i-^F B±&C AM; 3 *i/c => T8B 
#£. C03TgU^*5cfca : Ta5i'7 y FB±«Ufc/iSSft 
fc±SP^ 7 9 F if £ <fc 0 S36«?ffl»©«jg^ffi-C* o 
T. T8B*5» FB. 3Ta5^fc«J:0'±aJf 7? FB© 

SC££*SSfc£TS. 

[000 8] «±©*ft«C*Jl»-C». 3T«K»*JBfiRr 

a*. T§B*7? KJWBiOLhaJ**? FB©JSSr35<J:9 

[000 9 ] ±ffi©^ffi«c*jt,»r. TSB* 5 f KB. a. 
T»#*JJ:tf±»£9 5- FB*^J0ET*fc»©afcS*Bl]ig 
{bteS/S^tt. TIB (A) ~ (C> «»*Sft4C4 

(A) -j&5£ ( 1 ) ■CS?tl5Hl*MS->7>ft^ 

^©jjnTk^iafcj:^©^^!*^^^^^^ 
BtiS^fc < £ 6 i -ooit&fa 
-&3£ ( 1 ) (R 1 )„ S i (X),.. 
CSC*. R 1 ttlSR«36*l-l 2r***ttl*»J|ftt© 

(b> %mmim 

(C) wm 

CCK, -J95SC (1) (CtoWiR 1 *J^S?*;l/m-&145 

s fc»*r * >*£i4g£ & c <t tm $. o i». 

[0010] *WflO*»&»tS. ±fB©^ffitCJ:^T 

sm s n tc h © r & & c £ * mk £ f •£> . 

.[0011] 

WT*. BIB. *¥m<Dli&lcl:^x9m$ti2>%M 

SS 1 2 £ . C ©S*g 1 2 <D3m±tcBf& 3 ft/cTSfS* 
5? FB 1 3 £. C©TSP^7 ? FB 1 3±«:^fiS$n 
tc. ^©iH^WTSnrgU^-l 5£. C©argl5^1 
5*^f«tT»f 5» FBI 3±(C§ttl/T«JjSS*ifc± 
8P*7? FBI 7 £4C«fc0«fiS;Sn. nrgp»15«. 
*©4H*#T8P* 5 -y FB 1 3 te «tJ>'±Sa^ 7 ? FB 1 
7 ©SttftiptcSKS hte««4 S tix (,>•£>. 
[0012] *«9i*»o»BttSWi«:j:titf. 
biob, ^©i^ccursygsn*. rat>%, 112 



C3) «ia 2000-66051 

4 

**-C#*. C©ggl 2©«®tc«, TBB^7? FBI 
3d^fiS$n2.. Attfttct*. 132 (a) Ct^f £5 
tc. «R1 2©SIStc. f£^&tt»*mrt1^J«&*> 
S-ftSTSB*-? » FJHBtiUBHJO* <«T TTBffl^ 

T»fflaMt«BfiSU C©TBffllHJg£. C*i«CSttt« 
10 *mM?Z>t±K.&*)mtZ-£-CT : 3!>9y v FB 1 34 

[00 13] iWC. C©Tgi5*-7 9 FBI 3±«C. (32 

tcz^T&fScmmwii out f^rmmmti.t.^ 

Tfflfiffill 4*&l£TZ. *©^. 02 (-) CC7^-r<t 

^cc, ar^si^i 4©±®K*fu-c. 3fS©>' , >'^-> 

(cSto-C. m{i3fS©^f->©v^^?L«rWT-5-7 
* V-??.? 1 8*/M.rftf^©BgM^f 5„ cn«:d: 

©*g!{k©SP^5r^iTSC£(C«fc0 . 0 2 (*) 

-r«t^tc. tsp^7 v fb i 3_hcc, ^af-->^5n 

[00 14] C ©«fc ^^3X35^-1 5 *J»fi£?tl5tTSP 

fb 1 3©«s{c. -im?zi&M&mmmm) 
&htnh±.U2 : 7v YMBimmm <«t t±b«m 

r±BfflJ8)R*»fi£0. c©±Bffl»K*. cntcfltW 

30 tc±gi5i7 7-^ FBI 7£flgJ5;U fc^r*«2fi??gl 0*i 

[0015] «±©J:5KUTf#6tt£#&i£S&fc::te<,> 
-C. TgPi'5-y FBI 3. ±35^ =y-j FBI 7te<fci>'a 

rSJ^i 5©iS*«#«:$iM$n-sfe©-c«^t<^^ t 

S5i>7? FBI 3©I*B3~5 0/im, =irSP^15 
©f*B3-2 0ym. ±§^-7 » FBI 7©J1*«3 
~5 0am-C*5Ci«3:U>. =JT^15©ifI« 

nrSB^l 5©S»fm«. TSP^7-y FB 
40 1 3 *J«fc a'±g)5 FB 1 7 ©l,>-rft©®#f^«fc 0 ^ 

SB7>1 5©®^». i^Sl 30 0-1 6 0 0nm©3£ 
(C*tO"C 1 . 4 5 0-1. 65 0. TSP^ v -j FB 1 3 
=> V F® 1 7 ©®5f^« 1 . 4 0 0 ~ 1 . 

6 4 8T*-2>C£*SWS L< . Ta5^©®5f^«M^ 
©^5--^ FB©®J»T^cfci3 ^0. 00 2-0. 5©l5ffl 
T^:#t^C£^Jf*L^. 

[00161 KWW&'&Wiim&^Xte. TSB^ 

7 FB. arg^te^DLtSB*^ FB%. t»r*i 

so t. ^^^©B^^-rsfc*©^^^^^. 



00 

5 

[ooi7] *muc*s^-c. TismMj&fa, ^rmm. 
fmte£v±mmfmmt\s~c\z. Tie (a) ~ (o 

(a) -flasc ( i ) -c^$ft-5Jm*#fl?i4>'7>{t:£ io 

-MA ( 1 ) (R 1 ), Si (X),.. 

ess*, r 1 ummsw i - 1 2 -c* -s^Tk^^i*© 

*r«SS. XttM*#8S&g. *s«fcU : pt;i:0~3©g»T? 

(B) jlc^^^J 

(C) K*3"J 

[0018] jmt. coDStS^^bttffl^^tc^ursi 

20 

( 1 ) (A) 

(A) fiS^«^iSfi5cM^^b14M^<Di^-C*o 
T, .LIB©— IKSC ( 1 ) -CmZinZ tol7k#fl?tt~> 5>it 

[0019] cct, xx?mzti2>m*#M&m\x> m 

*J4j®. &*©*©*?TT\ ffi(2 5-C) ~10 

o 'c<Dum.mmp}-cmm-r & c t (c<t o . jjn*#s?;* n 

fc. -j&5£ ( 1 ) #©8Sx.:?ptt0~3©g3JrC«>£ 
W. L<iZ0 -2 om®l-Cih<0. #tC*fSL< 

ttirts. eu -MiK. (i) r^sn 
B#*-cJjn*^-ft? $ nr <«> as&gtij&r l *> & < . 8t*t*g 

[0 02 0 ] CWSSR 1 ] -«82C ( 1 ) KfcWSWtS 50 



ff#&1 2 0 0 0 - 6 6 0 5 1 
6 

sr 1 «. #»j*#iBtt-c*s 1 «£>««»«©**> 

r. ^£tt©W&Sfc<^fi^tt©Wmg&£l>«:t,> 

rn*>— #©w«*£ii-&c<!:#-c#&. wtss 

[002 1 3 cc-c. ^^©W&SR 1 iurii. 
•5.. tne>«. Silt*. $msr. fi«*$>£c>«cft6© 
^uSiL/rtt. ^^^S. x?-;ug. ^ 

[0 02 2] ftB&tt&ttMSR* (CfcWSJW* 

tC. ^^©WaSR* JCfeWSJlfttWcT^**;!/ 
[002 3 ] 3 e.tc. ^^©WtSSR 1 «. ~-7-a 

[0024] S^14©^SR l «. OT*K7 

•st^it^-rn*^— ^©wigs^wr stssr* -5 c <t 

[0 02 5] */c. S^OW^SR 1 «C*»W49i?* 

«t«J»*U^©«*5 1 ^>S^tt©'BS6S-C*S. 
*S!^.SiJ«:«t 0 . is? ; -juscctews^-ftstc;©^ 

B$CC£D $ -&-5> C <>: -5>fc«t>"C4> 
[0026] ^y^^S^-ttCf^BS^WTSW^SR 

y$i;i-;Hf)!iiW?>tli. cn^>© 

Tfya*">«:wrswtss©F!i^-ri. uf)? 
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-T4, x^iuk x^^i/x^ji/, ^^'jj^p^s 

trxn=*f:7>;k fcfxp*^:*^jK fcfxp + 
i^>#p^^>;k ^nf>7x^W^ci 

[0 02 7 ] &tc % *^t>IM©f^I?:fT^W 
aSR 1 ilttt i#:x-f;«^«tSf®l, 10 

■c <to»*b<«. sttx-r^M^t^was 

-C'**. ^SS«x-f-;H<!:Uttt, KflK>attttt 

ft:. cn^CSKx-fMdH, tA>*>© 
t+t^>if(D4SSK(T©S«!x- 

c o o 2 8 ] aittx— f-^«JS*w-r4*aBio 20 

=^>:7>Jk tf— P + f^^k fcTxp^i^ £ p-x 
*rzsJl, tfxp*S/:7x~Jl^£W£C4#r*£. 
[0 02 9] CttI*»«ttSXD -jss; ( 1 ) 
ttI*»»tt«X 4 UTtt, *3RJBH\ SSRSfc 1-12© 

t^w^n^. cct, #*ia>«x»i-i 

S v 2- 7^'JP^^xh^I, 3- U 

*> r^ya^D^i/i. 4- 

y>ji/^i/s 4 x#* 

Mt'>^^'>;i/x h*^B^<Dx#*^B^W7;i/ 

>>^p^^i/D^^(7)61Sx--r^l^Wt^7^ 
n*^S*ft»lfiCi*s-C*S. *fc. ±jfibftJKX 

[0 0 3 0] 4 ft:, »*Hr^ny>JKT-4UTtt. 7 
WR. JUK. 3-?JIWMr*W*C£^'C**. ffl 

»P*5M»tt^7>4t^ft*fflC^tB^. tt»»8Mt1SMfl 50 



ftH 2000-6605 1 
s 

336tt* (BT 3 « ft c > <£ 9 o d&S 

#*jEttfcl»*Rtf <fc 9fcr£C4*«Sl/ 
[0 03 1] Sfc, »S LOT 5 >>S4 UTB, 75^ 

jjn*#s?ttS4 itr * s&zm^tcm£. jd*»j»«c 

J:0T%>aH^Or&. Wot, »MSi?itttM 
ffi(Dffl%»(cE*tK(2 S J: 9 cc . WHIM 

[0 03 2] * ft:. fir^lW^t^ItUtti, 
7-feh + ^S, a -f 4 c i^r 

[003 3] CttI*»JStt^7 >ffc^WZ)*f*«) * 

cc. a ( i ) ■casti-5aD*»»tt2/^><t'&«! <* 

>, f F77^ h Crisis? > N f h7^ h^^^y, 
fh7xK^>7X f-h^^h+^>^^>. rl-7 
7x/^W7>, f* h ^^>> ? p + ^v^>, mm 
h*2/S/^> % h »;x h*fis5>9<D4m<DtRfrfm 

[0034] S/c, ^ ^JUh ^on^^ 

> % yf;i/h>;^h^^>7>, x^i/h^h+^> 

5>>, x^l/F'J-fVT'P^^X x^l/h»;^ 
h=^>^X 7 J ^Jl/hU^h+^7>, ^>^^;b 
tP7xx;i/Fy^K^»7> t y*~)Vh h + 
->->7>, d 3 h IM h^^X sir? to 

^-py^jux^iUh h^5>v^>, h 'J 7;i/^a> 

^Jb h V j* V Crisis 7 >m<D3 (i©JD*#«?Slr|lft 
Snft:5/5Mfc^«*s*tf 6ft*. 
[0 0 3 5 ] *ft:. Eiatc % ^^l/^DOi/^A 
^^75^'>7>, *xy ^JU^T-te h^>">^ 
>. isj f-jWS f-+V'>7>, ^7xx;l/y> h^i/ 

ttSraftStiftii/^Xb^B!. StfhV^Wan 

^Jl/xht 7 >^cd 1 1(DftI*»»?t4Itlfe $ ti 
[0 0 3 6] C*-l6<D*T\ JP*^Wttf5>-ft6«4 

y ^;Uh »;x h =^->>'7>^cd^^jI/T;1/p^v' 
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[0 0 3 7] *fc. fi^tt^WISSR 1 SrWTS^:/ 

[0 0 3 8 ] C C~C. X«cfcW4#HM*»JBttOWaS 

7 ^ 'J a ^ MJ x h + ^>'> 7 >, 

r * a*ris7'a tvu h »; ^pp'>7> ( fx 
^)7fyo^»7><t^ tr^h^h+^>v 

t'^h'J^PD^7>, e^l/F';xh^'>V 
^fcfx;U^> K^>i/-5>, '✓hMJl^x b=*rzs 

5/7>?(D^jk>7Wk^j 4 yy^o^h^ 

>, /3- (3, 4 -x#^>t/^n^ + ->;l/) x^Uh 20 
i^F^^X £ - (3, 4-x#*^>^n-s* 
S^U) x^h 'J i h +i/i/7 >?0xt^^>7 >ft 

3- (3 3-^ + -fe^>^ 
at';l/hyy h^»7>, 3- (3 3-* 

^>V7> 4 t^>^a^+^h'Jih^»7> 

^cd 6 ust x - f^Mfcig* *rr * v >{t&®zm-f * 
#£*>*T«B-r4 c t 30 

[0 0 3 9 ] XCC*JW-5»P*»JI¥ttOWa*CCS 

^cd^sr 1 £^tr>^ Wb^coflli r 

7^'Jn + ^>7>, T^h^** [2- 
U*) 7^V P+yxF^>] >^>, r h^^'Jy 
S/0*5/5/7> % -r h ^ + * ( 2 - t'xu^>x 

T-h^ + x (2-trxn*s/:/h=^>) > 
7>. rF7 + ^ (3 3 -*-*-fe*>^ 

s/^> % j**)lh V TV 'Ja^'»7>, 

[ 2 - 'JD^^x h*V] >^>, 

h >; yy^s/n+i/s/^:/, yf;i/hy^ (3 40 
3 h=^» *>^>SrW£c 

4#-C*S. cn^tt ia#a*fctt2SltU:«:** 
[0 040] Sfc. S^tt^W^SR 1 ^ft^'>7> 

t%h»JxF^'»7> s /3- (3, 4-x#^S^>^ 50 
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xf;l/h»J^h^>7>, /3- (3. 4 
-x#^>v^a-^^>;u) x^;u h l/x h + :>v"? 
>, 3- (3-^^^-3 h+i') ^"a 

f;l/ h y> h*t^>5>, 3- (3-x*Jl/-3-** 
•fe^>yh^»7-at>MJ^K^7> 4 3- 
(3 3 h*^) 7'at>h l J 
xh^»7>, 3- (3 -x*;u- 3— 

[0 04 1] Cttl7K»JBtt^7>jfc^5CDA*W3 tt± 

fc-fZCLW**. Pure AppI. 

Ch em. , A34 (11), 2 33 51. 1997 
^Eur. Polym. J. Vol. 33, N 

0. 7, 1 02 11, 1 9 9 7*f*cKI83*rc^*J:9 

[0 04 2 ] £/c, Ch^<Dftl*^»tt^^Mfc^*© 

<t#T££ e B*^-X^7- (ft) »©A- 1 5 

1. A - 1 7 1, A - 1 7 2, A - 1 7 4. Y-993 
6. A Z - 6 1 6 7 , AZ-6134. A - 1 8 6 , A 
-187, MAC- 2 1 0 1 , MAC- 2 3 0 1 , FZ 
-3704. AZ-6200, A — 1 6 2. A - 1 6 
3. AZ-6171, A-137 v A - 1 5 3. A - 1 
2 3 0. £/c, Wx-tt. II/^3-x>^>>;3-> 
(tt) S SZ-6030. SH-6040, SZ-6 
07 0, SZ-6 0 7 2, SZ-6075, SZ-60 
79, SZ-6 30 0, PRX11, PRX19, PR 
X24. A Y4 3 - 1 5 4 Mf *»f4C iW**. 

[0043] Cfla*»»i*^7 >it&ta<otn*&m& 

ur, tiTtc^-ri ) -3) coxgtCcfcornii'rao 
[0044] 1 ) — »s; ( 1 ) (rc^rmfcftM&^'y > 

So 

2) ^o^r, ««©tta*wso&#e>. 

3) »6*ifc«£»«*. ^m#Hm*, 0*C*6*« 

r, i-2 4B*rBicDrei»n^ii^t"ao Jn^a^ 

[0 04 5 ] ( 2 ) ^BtA^fl 
CSSD »«*»Wtttffl«»«:*jW5 (B) 
^^KJ, SW«*ffi«W*Ci«cj:g. (A) flE»-c 
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[0 046] *8»*»J4»»S-t*r/7^*>*»flfeS 

*5fc»©i«tiii/ttt. **f*. 

X«L att. r»***V4Ci3&sr*S^ - 

-*W (2) [R J . R 3 „ FT « 

e, Te, P, As, Sb. Bi, O, K Br, CI 
*/<:«- N = NT?* 9* R* , R J , R 4 fcJrtfR 1 tt 
l^--$/c&2Stt£Wt£Sr&9, a, b, cWCfdli 
^nO-SOS^^t. (a + b + c + d) <D 

[MZ 1M ] ©**JK^*«flrr*&BI*fctt^*n-/ 
Kr*0, «*KB. P. As. Sb. Fe, Sn, B 20 
i , A 1 , Ca, In, Ti, Zn, Sc, V, Cr, 
Mn, Cot^, Zte, WLtfF/CK BrW)^ 

£o ] 

[0 05 0 ] 

-*« (3) Q 5 - CS (=0),-R* ) t 
(5£«, Qttiflfc L<«2«<D*ft£S, R ft ttj^ifc 
1 - 1 2 CD lffic0W»», »*^s»0$fcttl. 

^tttl i/dJ2t*S e J 30 

[oosnsr, *i«®fb£*rrft«*~9Att 
#r**{b£«rc**. cct\ — (2) «c«« 

T~:*> [MZ a „ ] ©AftWiOTtt, f-h^^JU^ 
n^fu-h ( B F< " ) , ^*-V-y)i*a*Z7*-h 
(PF 6 " ) , ^**7JU*ur>^**- h (S b F 
» ■ ) , ^^7MD7;^^- MA s F. - K 
a ;UT h (SbCl, * ) , f 

[0 0 5 2 ] — «5$ (2) te**C:f57-*> [M 

z..„ ] ©ttfcOK, Httsc [MZ n oh- ] r^sn 

»^*>(C10 4 • ), h ';^;i/^D^^>^;i/^^ 
>®^^-> (CF J SO, -) , 7;U^nx;b7*>K 
J*> (FS0 3 - ) , h;ux>x;u:7*>^:*>, * 
-UK (4) [ R' - A r 1 - I * 

ig— TfcSttoTi>-c4><fc< R 7 *j<tc/R" <£>4> so 
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* cttt&i^, (A) j&ft*(t5Zs#)b&£ti<D'gi&m 
#t?££. se^r, sa^wbtt»ss**J:o^w«: 

[0 048 ] C#&^^J©«8n *BB8ftfflli OX 

**, -*« (2) rastisaBtiwrs^-^A* 
(* i »©^b^»> ^-as*; ( 3 ) -oBkztizm&zm 

[0 04 9] 
R 1 d W] " [MZ ltB ] - 

[0 05 3] Sfc. » 1 S^b^CDrPflSAWIS^'r 
1^>x-Y KS I - 6 0, SI-80, S I - 1 0 

0. SI-60L, SI-80L, SI-100L, S 
I-L145, SI-L150, SI-L160, SI 
-LI 1 0. SI-L147 («±, HWft*X« 

(»)»), UV I - 6 9 50, UV I -6 9 7 0, U 
VI-6974, UV 1-6990 <tLL, 
-'<-f FttSS) , 7fW7>7-SP- 15 0, SP 
-151, SP-170, SP-171 ( fcUL JMTMt 
H(tt)g), Irgacure 2 6 1 
W;1>t" ^5 C I - 2 4 8 1 , C 

1-2624, CI-2639, CI-2064 <« 
±, B##ii <«0 H) , CD-I 0 1 0, CD-I 0 
11, C D - 1 0 1 2 <J£l±, V- h v-ttS) , D S 
-100, DS-101, DAM-101, DAM- 1 
02, DAM-105, DAM-201, DSM-30 

1, NAI-100, NAI-101, NAI-10 
5, NAI-106, SI-100, SI-101, S 
1-105, S 1-106, PI-105, NDI-1 
05, BENZOIN TOSYLATE, MBZ-1 
01, MBZ-301, PYR-100, PYR-20 
0, DNB-101, NB-101, NB-201, B 
BI-101, BBI-102, BBI-103, BB 
1-109 (#±, 5 KlMt=£ (») «) . PC I - 0 
61T, PCI-0 6 2T, PC 1 - 0 2 0T, PCI 
-0 2 2T S*ftim)S) , IBPF, I 
BCF (HID* 3 S) SiWSCi^tJ 

[0 0 5 4] S/c, i&Ufcai 1 Wt<Dit-&Vt<D*>%, J: 

£ b < «tss— «st ( 4 ) x-mztizzsr y -ju a- k 

-Ar 1 -R 8 ] [Y- ] 
0, Ar 1 fccfcO'Ar 1 B^n^n7?#jKST?$> 0 , H 
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cio, - . cf, -so, - ipt>m\ttiz>m<<*i'-c 
] 

[0 05 5] CCDJ:5ft^7»;^3-K-')Attit 
-C«, ^:(*^C. (4 - n -T r ^u^>-y 7 x 

r.;U3- F-0 A 7WP7>m- F* 

C4 - (2-fc FP+y-n-f r^7^>n^>) 7 x 
rjlO ^ x~;l/3- F-0 A^^lf^;l/^-PT>^ J €:^ 

— F\ C4 - (2-tFa+^-n-fh7f>'P^ 

7j^jU 7 x~JU3 — F-=-^A h'j7Jl/tDX 

;l/**-F. C 4 - (2-fc FP^>-n-f h7fy 
;*-a*x?x-F, C4 - (2 - t Fot'>-n -r* F 
(^^5y)\s*a7 3L~)l) #u-K fc'x (4 

- t -7?-)ls7 x—Jl/) 3-F-OA ^-J^JU^O 
T>^€:*-F, t^X (4 - t -^7*i;H a- 
F-OA -^*1f7;UafP7* ^7*— K fc'X(4- 
t-yWx^jl/) 3— F— ^ A H/7Wax;l/ 
**-F, tTX (4 - t -^7^Jb) 3-F^O 
a r- F 77;i/^a^'L/- F, t'^ (Ff^i^. 
Jl/)3-F^^A ^t7;^ar>^^^-"F ( fc' 

X ( Ff^l"? i-JU) 3-F — OA f 
#U-F, fc'X (Ff->^7x-;l/) 3-F-^A ^ 
+t7;l/tP7*^7x-F H ex ( Ffv^7 x^ 
;t0 3-F^^A F ! ;-7>iU^n^^;Ux;U7^^- F 

[005 6] Sfc, i?Ty-^3-F-^ A*OrSJRfi 

ffl*5#JMtt) »® I BPF. IBCF. SF'J 
(») SOBBI-1.0L BBI-102, BBI- 

10 3, BB I - 1 0 9««*tf&C£*sr«5. 

[0 0 5 7] £6tC. HBW (4) r*S*l*^T'J- 

{HA&t J. Polymer Science:Part A:polyme 
r Chemistry. Vol .31, 1473-1482(1393), 3. Fblymer Sc 
ience:Part Aipolymer Chemistry, Vol .31, 1483-1491(1 

[0 0 5 8 ] *cc. *2»©fb^fcoo»rs»?rr-s. 
HRSt ( 3 ) tl?n^^;b7 * >«S»tt<D«*5*T 

* K*jU#*- FS. ^<>^>W4 - F3S. 1- 
tf+S"- 2-fc FD + y- 3 -7*0^1/7^3-^ 
;U#*-rJ& b'D^D-^Fy W4-F^ "<> 

* (3) <D*T<fcO#$L<H:-f 5 F^**- Fir 
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[005 9] ^/c, C©J:^tt^JU**- h 

>, trx (7x^;i/^;i/)^r^^>, fc;* 
(2&jl7 x-frxjlfr-fr) y77>^>, fc'X ( + 

<>7^jl/v77^^X fc'* (^n^*^;l/X;U* 
^ 1, 8-t7^l/>i/M«^F 
io F, 1, 8 -2"7*i/>5/3&;i/#> 

BK5F* hi^UyUM**- K 1, 8-^7d?U>^ 
F F y:7;M-cM^U*jU**— F, 

1. 8 u>^*7;UtK>SN £ F #>:7t-x 
;^^-F, =m*BK5F 7 a^;U7>;l/^^- F , 
:a^*M-/ ^ F F^l/X;l/*^- F. ^ F 

F'j7Jl/to^^W4-F, ^^S-/U* 
J3ls7r->7s)\,y F, 7^;^^F F>;7^ 
F. 5/*- 5 - y;u#;u*>-x> F- 

2. 3-^W>»^SF F y^;U^-n^^;UXJU 
20 **-F\ 'OVjy his?- F, 1. 2 -5^^ x^;U 

-2-fc FP^^7'at'Jb Fe>-5-F, 1, 2 - ^ 

(4-yf;M^7'F7x^Jb) - 2- t FP^'>7* 

F, tu;tfa-;U if;u^;^^- F, 2, 
FP7^^Mf;l/ F*>5-F, t^F--Fa7i 
Fv7- F, ^7-^FP7i^ F > 

[0060] c^HOB^ofsttui] musmitimfSi 

30 COTttftl^. (A)^&10 OSMSKcStfLT. iS?£ 
0. 1 ^ 1 5118©lfflrt©iliTS<DW* IC». 

^^>o -7^ *B»ffiW(ossmi«** i 5it^eis 
^>^o o/c*5^r. sk*«awbtt<!:f#€>tiswt«j©iH 
(omam&s (a) ae»i oomsa5cc^uri-i o 

40 [ 0 0 6 1 ] ( 3 ) ^TkffJ 

^>7k^, w^^»«c«jRr*)t»cctt«a»btta 

50 jOHlCE)ffffSSttAS|4±L. «W*»WbSJ£r* 
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[oo62] ci^»©*sh m^m<omm.\m^m 

Jl>M«-rf*Jk ^h»fi7'Uf 
;k *JUHM*»A\ Wh^ab'^B^^fcJ; 

WJH-7'Dft>ii?^we)n6 9 */c c 20 
^s/yji/VaPWf 6ti&. 

[0 06 4] fcte, #;b;K>Mx;*:r;UD*>^ *7;u#* 

;^>Kt^Fx^f;Hi, »*«MC**»jRU S# 30 

x^f^W»il-cfeSt^{b^«*t4r^^ 0 
UcA^t, *W>S^;bhxxf;Hi, gtt/cJl&TK 

[0 06 5 ] *fc % »*bC*T-fe3r-^atbr». ff» 

K^cD^rH>?S<b, iffir;u=j-JU<b<DJgjS®i'r*s^ 40 
#>»x* fMKz>s/ y jufbsiscc ctot^$n€>^-r> 

S/y;U7**-^«4»tf5C±#"C*4. 
[0 06 6 ] ^OT, cn6©T-fe*-;U»©^ T 
•te h>5/>^br-fe*-ik T-te h>^x^;UT-fe^- 
;k >^jUx^;U4r h>i/y ^jUT-te^-Jk 

h>^x?-;U7-fe£--Jk ->^n^=^*^y >l/^ 
^;l/T*te *-JW5cfcO c i^^n^*-? , y >^xf;l/7-fe £ 50 
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[0 06 7 ] Sfc. tft£L^*J\s#>Wm*%il£LX 

*7i/ot *67k7dr;u«, ^&#bb»*«j. ei&s 

[0 06 8 ] Sfc. »* L/CiJUWcaiBSrWri-fe^S 9 

*«M*±u-cw:, 5/y*yji4t^ r*5*i». t/y 

[006 9] CBtafflOtttt] *«C, BbKWOttttCCO 

r. B{*fcix««f*r*9. tt*tt«SWbtti^*i*oc 
«W*fc«i*»i/-r, stt^£?Hf-r£4b«»fe69 
tftii.- *fc, K*»J#W«Hb&ft*» 69 tf *iS 

(^EE^fT) 4 0-2 0 0XCDffiHrt<D 

r**a«. Sig(2 5 , C) -2 0 0 •C<D*E«Bfefrrattf 

*TSC±**g«T*a. - R*jRtfflmb^*> 
69«Ma5»£\ JSI«W{btt»JliBJi»©«6fftt. 9 

[0070] cktk^jo^msd ttiwiMbt£a«ft«c 

(a) )3E»i 0 osssp^wur, o. i- 
1 0 omn%mvfflft<Dt&±T2><D&ttf£o<,>. m^m 

«czu»*mw*«j. fiW3^tt-t>3sa*»wbtt 

ft±mk&m}?z>mfa&$>z>. wot, 

l < «, ^*»jo?^»nfi« (a)^ioo mmmczt 

uto. 5-5 o**aw>a5Hrtofflr*o\ S6tc» 

£L<tt. 1-1 OSfiaScDffiHrttDfil'C^^o 
[007 1 ] ( 4 ) ^ttl3»J^ 

*»wr^sn*sww«Wbtt«^«:tt % 
^§a*s?pj. j&tospj. e5Ktt»ww- ^y^*4^, wa 

[007 2 ] C ^^^^tSaEJI^RBMO 

sn4«a*aw{btta^«ctoc^r. jtB»^wi»ffl 
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[0 0 7 3 ] CO£o%;y¥*J\s&£.m±L,r:&. #Jx. 
7>h7 + ^>, 1- (4-^V7*Db>7xX;b) - 

4, 4« -vt x y<y*/y 1, l-'^^h^ 

^r^^^>-<> W 3, 3' -^>^;l/-4 h 
^^i/x h>^b^3, 2 -J 

1 - [4 - (-rf^l^*) T7*x;U] - 2 -^u 
^ ^ 'j y - y'P'O - 2 - ^->, 2 -^<>^;l/- 2 -i' 10 

£>- 1 MJ7x^7;X 2. 4, 6-h 

fcf* (2. 6~S^ h*^^/-^) -2, 4. 4- 

Jl/isJZ-JltrZ-Jl^ 1 -t Fo+^>^n^V;l'7 
2-tFa^>-2-^^-l-7x 
r.;i/7'o^>-l-^>, 7;^l/^> 4 ^l/^t^, 

^ypfji/x-fik x y >. <>y"7 i y 20 

> v 3, 3',4, 4' -f h7 ( t -7*)W*-**ris 
*7;U#x;b) ^.y^yxS> (BTTB) ^im^ihtl 

tSCi^^>l, *&^*2^±£ffl^:btfT 

[0 0 7 5} C<D£>?tj;3ti%f&ffl£LX&. ^**tf> 
^f$;T>h^ + ^>, 7-OA7>h7 + ^>^ 

5 t>'r> v^^mmt* : u>*><£^y 

A7>h7-fe>r^-5 0 40 

[0 07 6] CJ^ft^f^n *^r^ffl^n^>StM 

[0 07 7] CSJ^^^JCDM^D £j£1±^#^J<h 0 50 
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ttmznK ccx. fxfc\±#miix$>z>*?*>n 

t^ux-r^b^ X^>|t^i7^h> 
iOJ^^^r^^^t*D^;l/Vx^-r;Hb^, x 
^u>1£WS^{b<£1*5. ^Wx-^Wbim 
x-:r;Wbi=^ tx;Mb^^£W£c<t#r£ 

cnf>(D*f3i->l^/v-^ Ulcere 
SMt^Ci^tf^U &£t>t*2SJU±£iffl^fc> 

[0 07 8 ] £/c, Jh^L/c^^fi^tt^v-i 

t^x ? * y ->\,Ais V y ->i^x — r;k ^fUbt'x ? 

;i>ss^y i^i/x-rvk xtf^wrf^ 

7i/-Jl/Fi/^ , J>'> ; ^x-fJk Tk^StTX:? x ^ — 
;l/SS^^y 5>^;l/x-yvk 3. 4-x^+ix^^o-^ 
*ZsAJ 3 ' ,4 • -x^^^^^P-^+I^V^^ 

^->;l/U-h, 2- (3. 4 -x^<+>'^^u^+>' 
;u-5, 5-xfa-3, 4 -x^+5» ^^a^^if 
> _^^_^^ f -^ 1f> (3> 4-x^ + ->->^D 

^Jris)VS ?)l>) 7^- k trx;U^^n^^-fe>^- 
^-tf^H, 4- trx;Wx^^->^^n^^1f t^X 
(3, 4 -x#^- 6 -^^^^^D-^^v-^y t c 
;i/)r^-^-h, 3, 4-x^^e^- 6-^ ^;U5>^a 
^+^>;U- 3 ' ,4 ' -x^+->-6' -^^^Uv'^D^ 
^>ij)l^zy)V[y- h, y^U>e^ (3. 4-x 
5i<^>^>^a^^i^>) % ^->^a^>^^x>>^x^r 
=^-»f h\ x^U>^yr3-;KD^ ( 3. 4 -x^^-> 
is#a*»**sA'jt ^)^) x-f x^u>t'X (3, 
4 -XiJ<*^>^DA.^>*jW+^H/- h ) % x 
**^**t F07 x#+->-%^ 
ft FP7 - 2 - x?;K+^k l, 4-y 

^^WX-^U. 1. 6 — **U-> 

^-;i/^yj^i/x-r;k ^y-by> hy^y^ 
i/;i/x-fJk h y ^^o-;i/7D/o h y ^ y isVh 
x-f*^, ^<yx^u>yy n-;ui/^y ^>^ux— f 

;k ^y fcfu>y y a-^y»J i/i/Jl/x-f^ 
S: x^u>yj3-;k 7 , 0ti/>^'j3-;k 

Hz sw<Dfr5mm&ffiTJi'^->i>tc i «*fc«.2«a± 

^fy x-f-ji/^y ^-;u©#y ^y i^ux-f^us ; 
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*u>**-*^ F*ttflnor»6tts#yx-7^u7;u 

>>i/;l/X^x^S ; x^+Mk^ltt ; x^+v^rT 
•;>^^^;u ; xtf+^f-r y >K**?-Ji/ ; x#* 
MtTvxtt ; i#+Mt#« ^>^i>*«»TS 

[0 07 9] ^/c ffe^^t>SM : &^v-iOt 10 

>, 3. 3-^^Pa>fWt-fe^>. 3 -x^;U- 
3 -^xy^->^^;l/2f*^-fe^>, t'X ( 3 -x^;u- 

2. h7bFP77>9© 
^V7>S; h'M+fX 1. 3-mV7>, 
1, 3, 6- b V**y>^#u*#$>*$omViT-k 
*-)im ; e-zfat:*?* F>, £-#:/p^h> 
momVi?? hi^m ; x^-u^*;^ F, i. 2-^ 
pfc*u>*;U:7 .< F, mt'^aDtF^W^ 20 
7>3S;3, 3 -v^^;ueFx£>^(7)^x£>*g ; x 

rj-jl/vt'xjUx-f-Jk h 'jy^o-^^DyO h ! J 
tfx;Ux-^;U^<Dti^;bx-r^ ; x^+yjt^ 
i7^ h>io[)j®ECCJ:orfi6ti^Xb*D^;l/yxx 
trx;i^>^P"v*tJ*>, ^v^7 c u>. tfy?' 
*^x>«©x^u>tt^ttfo^t^4«« : -tlB©Stt£- 
«yOBH»«ME«:M^-r & c <h #r * « . 
[0 0 8 0] £/c, ±3$U/c*^:t>S^tt^-7-<D 

Tk^tX^xy-^A^^'J^^i-f^ * 30 
^t^7xy-;i/Fy^'J ^i/;bx-f^, 3. 4 -x 
tf+S/S/^u-M^JUy^JU- 3 ',4 ' -xrK+>'v'^ 
P^lf >#;l^^>;l/U-- h, b* (3. 4-x#* 
S/5/*n^*S/;U-**Jl0 rs?^- K 1, 4 
^*-;l/^^y i^;Ux— 1. 6-^^if>> J ^ 

-;i/^^>;^;ux-r-;i/ % yy-fey>h y ^'j^ 
x-yVk h 'j^fa-;i/7'P^>h y^ys^;ux- 
* 3^1/ V y n -;U5x ^ y ->^i/x-f;k 
# y x^ u > ^ y 3 -;u>? y y f>^;i/x- f- ju, # y 7* 
Dfu>^'j3 — y y i/y;bx- t- cc> o 40 

[0 08 1 ] ^/c 1#ccj?^ ona^^S^tt-*-/-? 

3, 4 -x#*^^a^*5^^ 3^1,-3 \ 
4* -x^^v^^p^^lf>^;U^^^U- K tr 
* (3, 4 -x^ix^p^+^l^^U) 

x^^wt^ar^^o 

[0 08 2 ] tt*. ±^L/c^7 c ^>S^tt^r^-7- 
tt. UVR-6100, UVR-6105, UVR-6 
110, UVR-6128, UVR-62 0 0, UVR 
-6216 (feLL xx^>^7-yW FttM) , -feP* 50 
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t>f F2 0 2 1, ■bn*t^F2 0 2 IP. 
F2 08 1. -tea+tM F2 0 8 3, ta + t-f F 2 0 
85, -feP*-^ F2 0 0 0, -fea+tO'3 0 0 0, 
yy*/F-^k AOEX24, *]r4$ p-7 — A 2 0 0, 
t-(^P7-*M100 t x#y- FGT-3 00, x# 
y-FGT-30 1, x#y-FGT-3 0 2, x# y 
-FGT-400, i#y-F401, x#y-F40 
3 (JHJL y-f-bJWfc^X* <«0 H) , xtr=i-K8 
28, xfcTP - h 8 1 2, xt'3-H031, xt*P 
-H87 2, ifc*3-FCT508 (KLb. ttfbWJU 
(«0 «) . KRM-2 10 0, KRM-2 110, K 
RM-2199, KRM-24 0 0, KRM-241 
0, KRM-240 8, KRM-2490, KRM-2 
20 0, KRM-2 7 20, KRM-27 5 0 (tLb, 
JMUfclSI (»)«). Rapi-Cure DVE- 
3, CHVE, PEPC (fcLL I SP*tS£) , VEC 
TOMER 2 0 1 0, 2 02 0, 40 1 0, 402 0 

[0 08 3]#Ct, SJCtt««!ffll4L'C(Z>x^U>tt^ 

mu*;^-zmw-?2>. ccr, x^^tt^fiw* 
y-7-i^x^u > fcfe^fi&flss^ (c = c) «w4»cc 
W-r^b-&«rc*f3, l^tptcifflox^bvtt^il 
flmsttTftOTtt*''-?--. *j:cM#T4»K:2fl 

[0 08 4] btctfi^X % X^U>tt^lSfP^:^v--C 
P>(;l^t>>b*y >, 7-7^-3, 7-^^^;!/^^ 

i>) r ^ y jit 5 f, v^;i/xju^^t/x^ju 

^)T^yu-h, >fV^l/x;U (y^)T^yU- 
h, 7i"JU-h, xf;l/ 

(^^) r^y^rs F, i^r-fe h> (y^) 
yjUTS F, yx^;u (^^?) y 

h, */xW5-/i^M^^)7^'JU-h, "7^ 

y;u (^^) r^y u-F, i^v^P^>^t?x> 

(y^) 7^'JI/-F, i^>£P^>f-x;U (y^?) T 

^yu-h, n. N-^f;M^^)7^'j;i/75F 
rl>7^nD7x^.Jb (^^) 7^'JU-F. 2 -f* h 
7^uo7j:y^>x^i/ (^^) r^yu-h, f*h 
7tFP7;i/7y;K^^)7^yL/-F t f*h^^p 

i/^x^K^^T^'JL/'F, 2-h»;^PP 
7a^^yx^ ^) y U- h. h y ^P*7 
*x;b (^^7) 7^yi/-F, 2-hy^a*7*y + 
yxfjl (^^) 7^'J1/-F, 2-tFP+yxf;l/ 
(y^)T^yu-h, 2-tFPtv7'Pb> 



02) 

21 

*)T*yu-k b'x^^'u^^A. N-fc'x;U 
:/h=^>x^;U £) y U- k ^>^PP7 

(y*) r*y u- k tfouxju r^y u- 

[0 08 5 ] */c, ch^or^y U- KD^fer. ft 10 

*i/.c^. cnscDr^y u-hibt«. ^; 

#;Ux;u (^^) 7^'jl/-K -7 £ y ;U (J &) 7 2 
y u- k :/f^x=f;u £) r^'ji/-F t #y 
x^u>^«;=j-;i,^:y r^yu-k tf<;Ux 

[008 6] S/c, cn6Ox^b>^qF^f0^y"7- 20 

M- 10 1, M-102, M- 111, M— 113, M 
- 1 1 7, M- 1 5 2, TO- 12 10 (JW±, Mffi^ 
JSE (*) IS) , tt^^v KTC-1 1 OS, R-5 6 
4, R- 1 2 8H (W±, B3MHI («) ) , bXn- 
M92, t'^^-h22 0, ^3-h231 1H 
P. tr^^-h2000, ^3-h2100/^a 
-F2150, ^3-F8F, ^3-hl7F (« 

s«cA*-rsc<b^r#s. 30 

[0 08 7] *t x^U>t£^ft^y^~r&£^ 

U*) y U- k ^>-^a^>f*x;USx 

k f F7XfU>^-j3-;^ 7^'Jl/- 

k h y >'^pf r y7>^^;u^^^u>^ 

yu-k h'J^ (2-fcFP + '>x^;l/) 

ixx^u) -fv^75? u— h h y <^#) y 

k ^7*D7^h>^tthyx (2-tHP+2/i? 40 
;U) ^V , >75? I/- h h U (j'^) h'J 

-rf^a-ji^a^o h y x^yu-k x^-u 

^p;ohy (^^) r*y u-k ^pt'i.^^ 
*>K («T rpoj ) ^tth y^fu^a 

/Ohy r^yu-h, h y^'ntr u>^y a 
£) 7 2 y b- h, ^^>^y»jp-;b 

;ux-f-;KDM^S 72 yjblkttftM. l, 4 

-y^>i/t-;^{^^)7^'JU-h 4 1, 6-^ 50 
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y hy 7^'ju-h. ^>*x y x y h 

-^rh7 T^y U- k ^'Ji^riby (M 

2) 72 y>- k #yx^u>^y (^^) 
r*yu-k ^^x^n-^+t o^) 
r*yu-k ^>^x'j^>jh-;^>^ (^^) 
r*yu-k ^>^xy^ y h-^f-h^ (^#) 
r^yu-k ^^a^^h^ft^^xyxy h 

^>^x-jx'j h-;l/-;>£ 7 2') u-k 

^hyy^o-^a/Of h7 r^yu- 

k EOgtttrX7xy-;l/A^ r^y 

k POSlt^7xy-jl/Ai/ 7^'Ji/- 

k Eo^fekastf^^xy-^Ai^ (^#) r^y u 
-f. po^i$»e^7xy-ji/A^ z) r^y 

-h, 7 *s-j\sS7i<5v #y) ^;Ux-f*;l/<D 

[0 0 8 8 ] Ctl*><DT? l )ls-hm<D*PVi>. ft*f^ 
J^7^'JU-FW$L< t i/c, Bf^14^5g«r 
Wci^r, x^l/>^'Ja-;I/i; (^^) 7 

*yu-k 2/s/^P^>f-;^ (y ^) y 

F, F'jxfu>^y3-;l/>57^'JU-F k rF7i 
?-u>^y (y^)r^yu-H, hy^^D 
f*>^^^?u^u^)7^y^F t hy 
^fp-;i/7'p^>hy (^d?) 7^'jb-F, s^^> 
^x»m»j h-;^+t (y^) 7^yu-F, v^y 
5?xyx y h-;^>^ (^d?) 7^yu-h. ^> 
^xyxy h-^r-h^ (y^) «j 

[008 9 ] Ctl6©xf UVte^fO^^v-r^^ 

m«sA 1002 (=mit¥ 

t'^n-F195, tr^n-h 2 3 0, t' 
X:3-h2 60, tfXrz-h215, fcT^r3>-h31 
0, trXP-F214HP, tTX3-h2 9 5, tTXn 
-h 3 0 0, ^^3-F3 60 4 t'^n-hGPT, tf 
Xr2>-h4 00, t^Xn-h7 0 0, b^rj-h54 
0, bX=7-h3000, ^3-f»37 0 0 («±, 
AKWa^t^Xgl (») H) , ^7-^7 9 KR - 5 2 6 , 
HDDA, NPGDA. TPGDA, MANDA, R- 
551. R-712, R-604, R-684, PET 
-30, GPO-3 0 3, TMPTA, THE-33 
0. PPHA, DPHA-2H, DPHA-2C, DP 
HA-2I, D-310, D-3 3 0, DPCA-2 
0. DPCA-30, DPCA-60, DPCA-12 
0, DN- 0 0 7 5, DN-2 4 7 5, T- 1 4 20, 
T-2 0 2 0, T-2 040, TPA-3 2 0, TPA 
-3 3 0, RP- 1 040, RP-2 040, R-01 
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1, R- 3 00, R-205 (tLb. B*itm <**) 
SJK 7Di^XM-2 10, M - 2 2 0 , M - 2 3 
3, M-2 4 0, M-215; M-3 0 5, M-30 
9, M-310. M-315, M-3 2 5, M-40 
0. M-6 2 0 0, M-6 40 0 (fcLh. MSS&ft 

I!) , 7^h7^'JU-hBP-4EA, BP- 
4 P A, BP-2EA, BP-2 PA, DCP-A (fel 
_L ftSRtMfc* <») H) , ^a-7P>f^7BPE 
-4, BR-4 2M, GX-8345 (tLh, f^—XIi 

am («) k> . asf-4 0 0 _<eub % ffsMfb* io 

OK) H) . 'j^+VSP- 1506, SP-150 
7, SP - 1 5 0 9, VR-77, SP-4 0 1 0, S 
P-40 6 0 (fciJL IBHtta?- <**) S3) • NKx^ 
WA-BPE-4 (feUt, **Wt*XJi <*) SS) 

CC«K*S*ifchy T^JU-Ht^ 

U*) r^yu-hjt^ (y*) 

-Mte«K 7*y U-Mt£*©** 

Jl/^D-'O h 'J ( ^ £ ) EO^tih^ 
^D-^yPAy h U M £) 7£ 'J L — K 

x'j^'j h-^-s+if (^£) 7^»;u-h, s^>£ 
xy *y h-;u^>£ (y^) 7^»;i/-h, ^h 1 ^ 

[0 0 9 1 ] Cfy*tt?) ^K-fiMSn^MS 

o-cttttir^, (a) es#i o ommmcztbx 

1 0-2 5 0tW©Ilrt4TSCi#ffil/<, W 
K2 0-2 0 OMSSB, JEK3 0-1 5 

[ 0 0 9 2 ] S/ y #*4^<7>S!JS 40 

® x Tfrio y±flHMbft. fccfcO'T uZr.Al, 
B, Sn. PVOKflM&ftr&C *fc. 
^'j^ftW^ItiO. 0 0 1-2 0/inKDKi 

Stl*jS*6, ¥^fi^S4 0. 0 0 1-0. 2mhi(D 
IBBrt©«£T4<D#»*U<. Jz*)»SU<ra:0. 0 
0 1-0. 0 1 um<DmWft<Dmt-f2>C±'V<b2>. 50 
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[0 0 9 3 ] S/c 0 ^tt-^OJBSrff (SS2 5°C, 

Na-Da ht\ mm) £, mmmmmjsm<om 
iRmtom*. o. 02 <-) JWT<fc-rs<fc^cc, ^>y 

C<fc#r*S. */c; i/y*tt^-C0Jt*ffiS*. o. 1 
-3 0 0 0m 1 /gCfilrtOiitWjlfiK, 

<fc9»£L<«:i o-i soom 1 /goimmftomt 
nctt^o 2*>&c, ^y*ti-?-o!>»ttfe4#cc»(l» 
shsto-cttac^. awj, *^tt, ^jlw*. « 
«. ck. wsttfeo<tt^e»tto»*6a«ti*^ 

tt^jiOAjffftii^e, sstt<^> y *%L**8im? *> 

[0 09 4] ao>fy;us/y*ior*5f«:»i6 
tirc»4«tt^tto^ y *&¥-<Dftffi&im&m^2>c 

e,, 3o-r^i/^y/70>ttffl*i*fai/t». ccr t 
-Y^^y^(D»»^js^*ooti^ 

t>. nn^^^y^(D^tWg^W«^Jco^ 
^, #»«SJ<bLr^^^-Jl/. ^V7'Pf;l/7^3- 
;k x*u>yy=i-jk -fzs—fr* x^u>yy=i 

-^y^PtVbi-^k ^^iUx^;U^h>, 
;^y^Wh>, h^x>, ^U>, S?y?\it/* 

[0 09 5] 5/ v ^e^i ur rfi^nri^Mi l 

VXVfr. IPA-SL MEK-ST, NBA-S 
T, XBA-ST, DMAC-ST, ST-UP, ST 
-OUP, ST-20. ST-40, ST-C. ST- 
N, ST-O, ST-50, ST-OL (tUb, Bfflt 
¥T.m (ft) H) ^fWci«^ 9 
>J*ilttt. AEROSIL130. AEROSIL 
3 0 0. AEROSIL3 80. AEROS1LTT6 
00, AEROS I LOX50 (JKJL B*7xu^ 
(*) ») . ^f^^H3 1, H3 2. H5 1, H 
52, H121, HI 2 2 (JBLL »«Hf (#) H) • 
E220A, E220 (W±, B*->y^7XSl(») 
H) , SYLYS I A 4 7 0 (»±2/yS/T <*) 
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ifi-c$z>. &ftz>m®timiz (a) jss#©in*#JBttS' 

t/t:fcj:<. *£C>tt. (A) fiS»- <C) SS»«:B^ 
[0097] C©<fc 9 *W«ffiSi<t Ltti. *2PJ©S 
^BET-C(D»*7ii 50-200 'C©^Hrt©ffi£ 

Sfb^***?* »* 4 . y f 

x£y-;U. 7"n^^^— :/2^-;U^©T 
;l>rj— is 7 2- A* x.— f-)lt. x?- U> ^ y 3-jl/y 

3-«>>^fAx- s?x^u>^y 

3-*y^^x-f^, yx?u>j/'j3-ji/xf;i/ 

^?;Ux— -f At. fh7t Fo77>, i^3f-+1*->^<D 
x— f-jUSi. T-feh>. ^^-»Ux?-jU-7- h>. ^ifJH 1 20 
V-Jf-AtTY's. J/fP^^X >f^75 h 

;k Hix?;K 2-bFo ; t : i'7"oft>Sxfjl/, 
T-^a^i'F^fOxxfJH, 'Ot'V, h;Ux 

e>« l m.m&& tda. 2 a«±*ffl*-&*5#r fflc^ c t 

>It*5. 30 
[0098] &(C*2gHB&cfet,>rtt. St*f«gi^tttfflfiS 

*8»£&*5-r5fc.tf>«c*£>3- i-s^^ci^s 

WtS^iLT. x^u>yy 3-;U*yx^;U 

X-TVl'. V'U YL\s>>?i)Zl — )\t^:; jt?-)\,X.-7-)\tt£ 

£<D?>J a— Ax— fvrt^H : x^^HzovJUT'T-ter-- 
h. T'Ofl/V^U n-^y^-^x-x^THzr-- K 
7"DtU>yu =3-Jl/X^;l/X — T-JUT-fef"- I-&4'© 
x^b^yjn-Jl/T-'l'+^X-T-Jl/T-bf--- : ?L 
g?x?Jk 2 - t FP*->7'P K*>»xfAlEti'0x 40 
Xr-JUS: yx?L/>yv3-;i/ty^?j|/X-fJl', 
i?x^U>yj j-^y^f;H-7-jk yxf u>i/ 
y xi - ;ux A ^ ji/ x — & £' © i>x ?=■ u > i/ y 3 
-ASK; >?^-fv^;^ h>. 2--*:/f-'>. 
i>n~-*y-s>. j?)\tT =.)\t>r Yytjito^rVly^ 
m^Z>Cti)W&L< . IfKxT-A-fenvAT'T-teT*-- 
K 7'a fU>^y 3-jUy^;Ux-7-JL-T-l27-- K 
%m^At, **A>4 vt 1 ?;^ F^lsJ;^?-^? 5 

[0099] C-€-©ffeD #5%i?rc£ffli**i£ftS*B!S^b 50 
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•rsci*^^ c©j:3tc8Sjiisii4t,-ctt. X#* 
s4tn. r*y**j». ^vrsKwnt. tfyrsF-r 
s k*r. jj* y 9 u * >«bs. ^UT'jyxyfflg, * 

')favy\y>mm. ^'Jx-f;«, #yx*fA 
$81. ^J-^-^^yx^T'Pyi'*!^, 
])§. +->U>^S§. erh>«}Bg. H2An-*»JJB. 7? 
^rt<yv-. ->y 3->2^^ij v-. ^y^;u^^ h* 
^*yv-^©Wt5^}fl§ (*'J7-) *5UWJP7 

-. feo<«cn6©^ta^i*^>^«^y3v-*siin 
TK^tt^y^s-cg^^n/cib^^tfens,, * 
tc.,*<Dfk<DmmmtbX. y*s?7V>. 2. 6- 
V>- t - V*At - 4 - * * ^ -A«JE<Dfi£3£it 

ay ; s^«}8js<j ; u*c y > : runttstusu ; 
[oioo] (im&mtm&j&®i(Dmmisj:vmRi 

*»iffl8*«WE-rST»i'5 9 FJi. 3Tgp#:te< : fct>'± 

it. -en-en. ±^L-/cJn*^<si4^7>'{k^5-Mift* 

totitm— <Dm%mwimmjs.'®>'ei!r>~>xi>j:< . mm 
[oion ±m<Dtnm&mit\£mj8.mt. -e-© (a) 

Jn*^«J©S5S^jlAC <x«: «t 0 . 55* S/S#t^£W 

■ri^bj^^js-r-sfe©^^^. Sfot. «jf^©M 
*«i:©^; # ? 4 a s j: ^ «c 2 a & tea 3 «©at*tsi« 

{bttffl^E«J*ffll>. &fcigC>®lFf^©^{bM£-^x3jft 

^^bis^^^ 3 rmms.® t o . m<omsmmt 
[0102] &mmmt&&m<Mtimt* 5-10 

00 0 CPS (2 5*C) ©ffifflF«3©ffl-C*SCiA5JffS 

li,>. *5S*icne»©ffiH^x.^,<t. tt-titHi 

ttffl^©ttS«. Sf£:l4#«?S<J J ?=Wfil^«©K^fi«: 
int. mMMSfelrZCtifiX-i**,. 
[0103] %tm<0J: ^(c. *»W«c*t»rtt. StfLk 
CCT§P^7 K»3»s»fiSS*i. -e-©±«C3Ta5^*5^ 
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[0104] im^mmmm^mB-r £^©<t lt 

[0105] ttlW9{ktt«JStt<Mfe%(cJ: DJgASti 
A^6W«W. 5 0-9 0 # C<Dfflffirl£»3-fc!\ 
»j£Ct3 6(C6 0- 1 2 O'CtCttfiSur^U-^- 
*T*C±CCJ:!K II»lS^n^ 0 yu^Ofc 

1 2 o*crc 1 0-6 0 o#rasar*5. 

[0106] »tfShfcMKtt. CtiCCflcW«WSJH«3 
n^CitCct*), WtStt*. T»*^? F»*jJ:Df± 

pia*. smrau x«l a«» 0*, r«w* 

Stl&ttMfttt* ifi620 0-390nm, JfflK** 1 - 
5 0 0mW/cm 2 CD*>©*Bffi«BHJH«"r*C <hCC<£ 
0I»I^1 0-5 0 0 0mJ/cm J <tft£ <£ ^CC^ 

[0107] 3 T&Lfr&mmT2>tctb<D^ rmnm^m 
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[0108] c6j:^ccur-BfS<D^ - ^-->«:S£-?rii 

[0109] c ccc, 3s«jR4 ont msttsmimm 

'J^A. trjm-fh V^A, ^#-5r-/&:h h y^A, T 
>^&~7, x^jUTS>, n-7'PW 5 >. 5^x^ 

7^^7>^>)AtFP^>F k fh7iW> 

>. 1, 8 -S?yif fcTS/^P [ 5. 4. 0] -7-^> 
tHz>. 1. 5 - >?T1f tT^^n [4. 3. 0] -5- 

0. 1-2. 5It°/o, »JU<«0. 2-0. 511 

%x?&2>. *fcije7^#y**«K:. ^*y-;k x 

So 

[0110] 3S«B$Pfl«, 31S3 0-18 OWlt* 

o^yt«^«ctti«*i5fe»%3 0-9 ofjfam*. jej«s« 

^ss, Wx.K 150-250 -c-e, sffit^ia. m« 
— 9 o^Jjn^srsc itCctor. /^-^>y$ 
[oiin */c. tts*ai(DMS*tc<t^rf#?>tiSBe^fc 

^ KH4 cntcamsn/c_hSi5^^^ Fii©rt»ca 
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[0112] MLX. *»9H«cj:titf, =iT«#*JfcJ5R 

TSCtmiiftK:, »6ft537»#fcM<yS'n 
[0 113] HCC, T»*?y FJBfcJltfJbSl*^* F 

[0 114] 

C # y a >«jK®mi J 
#y^n*-y->*gjKi 

3. 3g, 0. 12*Jb) jrf^h'jy h + 
> (61. 6g, 0. 4 3^) WM&fm&8 x 30 
1 0- 5 S • cm' 1 ©^ ( 1 5. 7gr, 0. 8 

7*>W &**«Lfc«. Sg6 0'a 6>>n<Z>ftftr 

i-^^l/ F yy h+->'>«7><7>»n7k^«S:?f o/c. ^Cl» 
■C, y^Wy:7>;l>^F> (MI BK) «r«TLft*s 

/c. fur, *»W«:HJB»*4 0S*%«:Baiiy)fc# 
yt/o*-y->**w-r4^^u-< v^^er h 

[oiis] #ys/o*-y->«}R2 40 
«M^<D««rt«c. y^hyyh+^7> (8 

0. 0g, 0. 5 5 8^) ««^$*8xi 0 
-'S-cm- 1 ©^^*)^. Og, 0. 889 

TkftmZft-otc. MI BK*8TFl/tt3ftJ6, »P*»»«: 
WCCH»»* 4 0 Sfi%lC5lig L/ctf ys/o**>*d 

=rr*y^-f y^^h>iS»*»fc. cn^r^ 

'JyDtt>M2 J <h-^^ e 50 
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[0116] c immmitm&jm<Dwm ) 

#y^n*-y->jgjgi (HJB^teJ:^**!) lOOil 
»«c»U 7fci&#££#J <?-F^H±*L CD1 0 1 

2) Sri. ommm. m^mtux^jvbmm^^^ 
3. oM»**ti*n»jpo. ty—icmstzct^ 

4fe) 

#ys/o*-y->«iB2 (B^bJoflBM) loon 
swcwu ymmim (t-hv-m cdioi 
2).*i. ofigsu, jtt7k?PJiur^^hSlK^^;u 
3. os«aj**ti-etiasj!niL/; ^— ccs^r4c<ttc" 

[0117] c«5£^ 1 3 immmmmj&MBZis y 

0#ra«£«31±fct8, «fi36 5nm, S§g2 0 0mW 
/cm 1 <D9W«*5»iaJSHtrSCtCCJ:«J. J*» 1 
0 MmCOTSP^^^ FJi*JB)5EUfc. C©TS^7^ F 
|g(D%ll 5 5 0nmflD*©I!fr*ttl. 4 2 3t^>o 

/Co ^iw^teittattASTW^^^ kji©± 
{c^f>3-^tiH)i, 7 o'cn o^BM^stt/c 

*§4 — 2 0 umOyiMW&rtZ-ls&MMcy * Y 
M36 5nm, ffi2 0 0mW/c 

/Co *<d«, coSfiixdry-^ottaag***^: 

J&Ltc. COnrSP^CD^S 1 5 5 0 n mOTfcD/gflr* 
tel. 4 5 2r^>o/c e C©3TSB»*Wri 

>n-jrTj»PU 7 0'CCI 0^t2»<*-t*/c»* » 
g365nm, B8fi2 0 OmW/cm' <D**H**5# 
HJSS4TiCi«CJ:0. ff* 1 5 um<D±SH^^ v FJB 
«&SU cntCctO. *3fiSBS:«fiL/c. J&iRSft 
/c_hSB* 7 ? FHCDiftfi 1 5 5 0 n m^(DHfr$« 
1.42 3-C£>-?/Co 

[oi 18] c©i occurs 6 tifc**?6K«:^i 

a»?KK«jfe*3c«)/c«hC5. 0. ldB/cm«Tt* 
o/c w ff6tlfcXWtlK 1 5 0W5 0 0 0» 

iC50. 1 d B/cmJiiTr**), M0&{taBM)6tl 

[0 119] 

C*§B<D«l*] JgUiOJ:9<C. ***6Ci:n«. pja« 
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(-f ) ^ (*) it *M<Djm^nj 
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